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Battery information

Note: A new battery's full performance is achieved only after two or three complete charge and
discharge cycles!

The battery can be charged and discharged hundreds of times but it will eventually wear out. When the
operating time (talk-time and standby time) is noticeably shorter than normal, it is time to buy a new battery.

Use only batteries approved by the phone manufacturer and recharge the battery only with the chargers
approved by the manufacturer. Unplug the charger when not in use. Do not leave the battery connected to
a charger for longer than a week, since overcharging may shorten its lifetime. If left unused a fully charged
battery will discharge itself over time.

Temperature extremes can affect the ability of your battery to charge.

For good operation times with Ni-Cd/NiMh batteries, discharge the battery from time to time by leaving the
product switched on until it turnsitself off (or by using the battery discharge facility of any approved accessory
available for the product). Do not attempt to discharge the battery by any other means.

Use the battery only for its intended purpose.
Never use any charger or battery which is damaged.

Do not short-circuit the battery. Accidental short-circuiting can occur when a metallic object (coin, clip or
pen) causes direct connection of the + and - terminals of the battery (metal strips on the battery) for example
whenyou carry a spare batteryin your pocket or purse. Short-circuiting the terminals may damage the battery
or the connecting object.

Leaving the battery in hot or cold places, such as in a closed car in summer or winter conditions, will reduce
the capacity and lifetime of the battery. Always try to keep the battery between 15°Cand 25°C (59°F and 77°
F). A phone with a hot or cold battery may temporarily not work, even when the battery is fully charged.
Batteries' performance is particularly limited in temperatures well below freezing.

Do not dispose of batteries in a fire!
Dispose of batteries according to local regulations (e.g. recycling). Do not dispose as household waste.
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Company Policy

Our policy is of continuous development; details of all technical modifications will be included with service
bulletins.

While every endeavour has been made to ensure the accuracy of this document, some errors may exist. If
any errors are found by the reader, NOKIA MOBILE PHONES Business Group should be notified in writing/e-
mail.

Please state:

¢ Title of the Document + Issue Number/Date of publication
e Latest Amendment Number (if applicable)

e Page(s) and/or Figure(s) in error

Please send to:

NOKIA CORPORATION

Nokia Mobile Phones Business Group
Nokia Customer Care

PO Box 86

FIN-24101 SALO

Finland

E-mail: Service.Manuals@nokia.com
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Care and maintenance

This productis of superior design and craftsmanship and should be treated with care. The suggestions below
will help you to fulfil any warranty obligations and to enjoy this product for many years.

¢ Keep the phone and all its parts and accessories out of the reach of small children.

¢ Keep the phone dry. Precipitation, humidity and all types of liquids or moisture can contain minerals that
will corrode electronic circuits.

¢ Do not use or store the phone in dusty, dirty areas. Its moving parts can be damaged.

e Do not store the phone in hot areas. High temperatures can shorten the life of electronic devices, damage
batteries, and warp or melt certain plastics.

e Do not store the phone in cold areas. When it warms up (to its normal temperature), moisture can form
inside, which may damage electronic circuit boards.

¢ Do not drop, knock or shake the phone. Rough handling can break internal circuit boards.
¢ Do not use harsh chemicals, cleaning solvents, or strong detergents to clean the phone.
¢ Do not paint the phone. Paint can clog the moving parts and prevent proper operation.

e Use only the supplied or an approved replacement antenna. Unauthorised antennas, modifications or
attachments could damage the phone and may violate requlations governing radio devices.

All of the above suggestions apply equally to the product, battery, charger or any accessory.
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ESD protection

Nokia requires that service points have sufficient ESD protection (against static electricity) when servicing
the phone.

Any product of which the covers are removed must be handled with ESD protection. The SIM card can be
replaced without ESD protection if the product is otherwise ready for use.

To replace the covers ESD protection must be applied.

All electronic parts of the product are susceptible to ESD. Resistors, too, can be damaged by static electricity
discharge.

All ESD sensitive parts must be packed in metallized protective bags during shipping and handling outside
any ESD Protected Area (EPA).

Every repair action involving opening the product or handling the product components must be done under
ESD protection.

ESD protected spare part packages MUST NOT be opened/closed out of an ESD Protected Area.

For more information and local requirements about ESD protection and ESD Protected Area, contact your local
Nokia After Market Services representative.
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Warnings and cautions

Warnings

IF THE DEVICE CAN BE INSTALLED IN A VEHICLE, CARE MUST BE TAKEN ON INSTALLATION IN VEHICLES FITTED
WITH ELECTRONIC ENGINE MANAGEMENT SYSTEMS AND ANTI-SKID BRAKING SYSTEMS. UNDER CERTAIN FAULT
CONDITIONS, EMITTED RF ENERGY CAN AFFECT THEIR OPERATION. IF NECESSARY, CONSULT THE VEHICLE DEALER/
MANUFACTURER TO DETERMINE THE IMMUNITY OF VEHICLE ELECTRONIC SYSTEMS TO RF ENERGY.

THE PRODUCT MUST NOT BE OPERATED IN AREAS LIKELY TO CONTAIN POTENTIALLY EXPLOSIVE ATMOSPHERES,
FOR EXAMPLE, PETROL STATIONS (SERVICE STATIONS), BLASTING AREAS ETC.

OPERATION OF ANY RADIO TRANSMITTING EQUIPMENT, INCLUDING CELLULAR TELEPHONES, MAY INTERFERE
WITH THE FUNCTIONALITY OF INADEQUATELY PROTECTED MEDICAL DEVICES. CONSULT A PHYSICIAN OR THE
MANUFACTURER OF THE MEDICAL DEVICE IF YOU HAVE ANY QUESTIONS. OTHER ELECTRONIC EQUIPMENT MAY
ALSO BE SUBJECT TO INTERFERENCE.

BEFORE MAKING ANY TEST CONNECTIONS, MAKE SURE YOU HAVE SWITCHED OFF ALL EQUIPMENT.

Cautions

Servicing and alignment must be undertaken by qualified personnel only.

Ensure all work is carried out at an anti-static workstation and that an anti-static wrist strap is worn.
Ensure solder, wire, or foreign matter does not enter the telephone as damage may result.

Use only approved components as specified in the parts list.

Ensure all components, modules, screws and insulators are correctly re-fitted after servicing and
alignment.

Ensure all cables and wires are repositioned correctly.

Never test a mobile phone WCDMA transmitter with full Tx power, if there is no possibility to perform the
measurementsin a good performance RF-shielded room. Even low power WCDMA transmitters may disturb
nearby WCDMA networks and cause problems to 3G cellular phone communication in a wide area.

During testing never activate the GSM or WCDMA transmitter without a proper antenna load, otherwise
GSM or WCDMA PA may be damaged.
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Copyright
Copyright © 2006 Nokia. All rights reserved.

Reproduction, transfer, distribution or storage of part or all of the contents in this document in any form
without the prior written permission of Nokia is prohibited.

Nokia, Nokia Connecting People, and Nokia X and Y are trademarks or registered trademarks of Nokia
Corporation. Other product and company names mentioned herein may be trademarks or tradenames of
their respective owners.

Nokia operates a policy of continuous development. Nokia reserves the right to make changes and
improvements to any of the products described in this document without prior notice.

Under no circumstances shall Nokia be responsible for any loss of data or income or any special, incidental,
consequential or indirect damages howsoever caused.

The contents of this document are provided "as is". Except as required by applicable law, no warranties of
any kind, either express or implied, including, but not limited to, the implied warranties of merchantability
and fitness for a particular purpose, are made in relation to the accuracy, reliability or contents of this
document. Nokia reserves the right to revise this document or withdraw it at any time without prior notice.

The availability of particular products may vary by region.

IMPORTANT
This document is intended for use by qualified service personnel only.
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Amendment Record Sheet

Amendment No Date Inserted By Comments
Issue 1 06/2006 ET
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Battery endurance
Battery Capacity (mAh) Talk time Stand-by
BP-5L 1500 up to 6 hrs up to 12 days

Charging times

2 h 10 min

Environmental conditions

Environmental condition Ambient temperature Notes
Normal operation -150(C...+55°C Specifications fulfilled
Reduced performance -25°C...-15°C Operational for shorts periods
+550C...+70°C only
Intermittent operation -400°C...-15°C Operation not guaranteed but an

attempt to operate does not

0 0
+70°C...+85 °C damage the phone.

No operation or storage <-400°C...>+85°C No storage or operation: an
attempt may damage the phone.
Charging allowed -250(...+50°C
Long term storage conditions 0°C...+85°C
DC characteristics

VBAT 3.1V 3.7V 4.2V (charging 3.1V SW cut off
high limit voltage
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Enhancement Type
Advanced Car Kit CK-7TW
Mobile Charger DC-4

B Technical specifications

Transceiver general specifications

Dimensions (LX W x T) Weight (g) Volume (cm3)
Transceiver with BP-5L 117.1x69.7x17.8/13.3 | 144 (including BP-5L 103.4
1500mAh li-ion battery | mm battery)
back

Main RF characteristics for GSM850/900/1800/1900 phones

Parameter Unit

Cellular system GSM850, EGSM900 and GSM1800/1900
Rx frequency band GSM850: 869-894 MHz

EGSM900: 925 - 960 MHz

GSM1800: 1805 - 1880 MHz

GSM1900: 1930 - 1990 MHz

Tx frequency band GSM850: 824-849 MHz

EGSM900: 880 - 915 MHz

GSM1800: 1710 - 1785 MHz

GSM1900: 1850 - 1910 MHz

Output power GSM850: +5 ... + 33 dBm/3.2mW .. 2W
GSM900: +5...+31.2dBm / 3.2mW.. 1.3 W
GSM1800: +0 ... +30dBm/1.0mW ... 1IW
GSM1900: 0...30.9dBm/1.0mW... 1.26W
Number of RF channels GSM850: 123

GSM900: 173

GSM1800: 373

GSM1900: 298

Channel spacing 200 kHz
Number of Tx power levels GSM850: 15
GSM900: 15
GSM1800: 16
GSM1900: 16
Page1-8 COMPANY CONFIDENTIAL Issue 1
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Wireless Boom Headset HS-4W
Wireless Headset HDW-3
Wireless Headset HS-26W
Wireless Headset HS-11W
Wireless Clip-on Headset HS-21W
Wireless Headset HS-36W
Wireless Headset HS-58W

Table 2 Data
Connectivity cable DKE-2
Mini SD card 128 MB MU-17
Mini SD card 256 MB MU-18
Mini SD card 512 MB MU-23
Mini SD card 1GB MU-24

Table 3 Power

Battery BP-5L
Nokia Compact Charger AC-3U
Nokia Travel Charger AC-4U
Charger Adapter CA-44

Table 4 Messaging
Enhancement Type
Wireless Keyboard upgrade SU-8W

Table 5 Positioning

Enhancement Type
Wireless GPS Module update LD-1W
Table 6 Car
Enhancement Type
Wireless Plug-in Car Handsfree HF-6W
Issue 1 COMPANY CONFIDENTIAL Page 1 -7
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Productivity

e SMS, MMS and email

e MS Word, PowerPoint, Excel and Adobe PDF viewers
e PIM (Calendar & Contacts)

¢ Internet browser

¢ Video streaming (3GPP)

e Logs (last calls, timers and history list)

¢ Instant messaging

e Java™ MIDP 2.0, CLDC 1.13D API, PIM AP], File access API
e MP3

e Data Transfer

o Settings Wizard/Access Point Configurator

Sales package

¢ Transceiver RM-88

e BP-5L Li-ion Battery Cell
e AC-4U Charger

e User Guide

e (D-ROM

¢ Headset HS-40

e USB Cable DKE-2

¢ Quick Start Guide

B Product and module list

Module name Type code Notes
System/RF Module 10R Main PWB with components
EL-Dome sheet

Chassis Assy

Display Module

Keyboard

A-cover Assy
SW Module

B Mobile enhancements

Table 1 Audio

Enhancement Type

Mono Headset HS-40
Basic Stereo Headset HS-47
Page1 -6 COMPANY CONFIDENTIAL Issue 1
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B RM-88 product selection
RM-88 is a GSM handportable phone, supporting the EGSM 850/900/1800/1900 bands.
The MMS implementation follows the OMA MMS standard release 1.2.

WAP 2.0 compatible browser supports XHTML Mobile Profile (MP) and uses a TCP/IP stack to communicate
with a gateway in network.

RM-88 uses Symbian 9.1a operating system and supports also MIDP Java 2.0 & (LD(C1.1, providing a good
platform for 3rd party applications.

F < Menu

B ne

=\
otk fontacts Lo

' rganiser Messag. WWeb nffice

e e

Help Installat.

Figure 1 View of RM-88

B RM-88 product features and sales package

Bearers & transport
¢ GSM Quadband World Phone E850/900/1800/1900 EGPRS (class B, Multislot class 11)

Software platform
e SW platform: Nokia Series 60 rel 3.0

Connectivity

e Bluetooth (Headset & Handsfree profiles, BIP, GOP)
e Mini SD Card

e Mini-USB interface

e PCSuite connectivity with USB & Bluetooth
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B Exploded view

Exploded view

E62 RM-88 Exploded view
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B Parts lists

Mechanical spare parts list

Note: For Nokia product codes, please refer to the latest Service Bulletins on the Partner Website (PWS).
To ensure you are always using the latest codes, please check the PWS on a daily basis.

Bold = ASSY

"XXXXXXX" = VARIANTS

"-" = NOT AVAILABLE

10xx = ITEM codes for upper or mono block

I1xx = ITEM codes for hinge block

I2xx = ITEM codes for lower block

I3xx = ITEM codes for soldered spare parts on the upper, hinge or lower block and not exchangable

ITEM/ PART NO PART NAME
CIRCUIT
REF.
1009 72 Window Assembly 040-012649 1
Al mnmM A-Cover Assembly Silver 040-012429 1
1026 NN SCREW M1.6X5.7 DMD12402 TORX SILV 6
1008 NN SCREW M1.4X3.4 TORX PLUS 4IP 1
1007 720077 Remform screw 1.8x8 1
1019 reseeeds Battery Release Spring 1
1028 72" BLANK LABEL 29mmx18mm EXP65673 1
1021 MmN Joystick Button 040-012658 1
1018 200227 Battery Release Button 040-012946 1
1023 72?27 Joystick module tape 040-020164 1
1005 XXXXXXX Operator Logo painted Silver 1
040-012438
1027 XXXXXXX [ Antenna Lid, painted Silver 040-012654 1
1029 7227 Battery Cover painted 040-012428 Silver 1
1012 NN EL-Dome Sheet 040-012655 1
1006 XXXXXXX [ KEYMAT PRINTED SILVER 040-021863 EN- 1
NL
1020 ”mmm 1RE JOYSTICK ASSEMBLY 1
A2 mnn Chassis Assembly 040-012635
1017 nmn CONNECTOR HOUSING ASSEMBLY
040-015883
1022 mnn Side Button Module 040-012642 1
1011 NN LCD AM 320x240 C0G 16MCo Oxford
Page 2 -6 COMPANY CONFIDENTIAL Issue 1
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ITEM/

C(IRCUIT
REF.

PART NO

PART NAME

1016 222020 MIC MOD+HOLDER TOMAHAWK -42+-3DB 1
1010 2220207 EARPIECE+SPRING 22+/-3DB 32R 7X11 1
1015 222020? CONN CHR DIA 2.0MM COMPRESS 1
A3 222020 ANTENNA MOD GSM/W(CDMA P2524 1

RM-88 component parts list

Component parts list (1qr_10a_asmmtx)

Note: For Nokia product codes, please refer to the latest Service Bulletins on the Partner Website (PWS).

To ensure you are always using the latest codes, please check the PWS on a daily basis.

Item Side Grid reference Description and value
SHIELD_040 PWB POWER
A2400 Bottom C 8 _015795 SHIELD CAN ~ ~
SHIELD_PWB | SHIELD PWB
A2801 Bottom C 13 _CAN_RAP CAN RAP ~ ~
SHIELD_040 | PWB CAN
A4801 Bottom K 10 _017960 COMBO ~ ~
SHIELD_PWB | SHIELD PWB
A4802 Bottom L 7 _CAN_APE CAN APE ~ ~
SHIELD_PWB
_CAN_WC(DM | SHIELD PWB
A6001 Bottom L 4 A CAN W(CDMA ~ ~
SHIELD_PWB | SHIELD PWB
A7506 Bottom G 16 _CAN_PA CAN Pa ~ ~
SHIELD_PWB | SHIELD PWB
A7507 Bottom G 13 _CAN_PIHI CAN PIHI ~ ~
CRYSTAL
32.768KHZ
CRYSTAL_3.3 | +-30PPM
B2200 Bottom C 10 X1.6_H0.9 12.5PF 32.768kHz ~
Chipcap 5%
C2000 Bottom D 5 0402C NPO 27p 50V
0603C_H0.9 | CHIPCAP X5R
2001 Bottom D 5 5 1U K25V 0603 | 1u0 25V
CHIPCAP X5R
2U2 K 6V3
2002 Bottom E 4 0603C 0603 2u2 6V3
CHIPCAP X7R
33N K 10V
C2003 Bottom E 4 0402C 0402 33n 10V
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Item

(2004

Side

Bottom

Grid reference

0402C

Description and value

CHIPCAP X7R
33N K 10V
0402

33n

10V

(2006

Bottom

0402C

Chipcap X7R
10% 16V 0402

10n

16V

(2025

Bottom

0805C

CHIPCAP X5R
10UM6V3
0805

10U

6V3

(2026

Bottom

0805C

CHIPCAP X5R
10UM6V3
0805

10U

6V3

2027

Bottom

0402C

Chipcap 5%
X7R

3n3

50V

(2028

Bottom

0402C

Chipcap 5%
NPO

47p

50V

(2029

Bottom

0402C

Chipcap 5%
X7R

3n3

50V

(2030

Bottom

0402C

Chipcap 5%
X7R

270p

50V

(2031

Bottom

0402C

Chipcap 5%
NPO

47p

50V

(2071

Bottom

K 18

TANT_C_6.2
X3.4_H1.7

CHIPTCAP
150U M 10V
6X3.2X1.5

150u_10V

10v

(2100

Bottom

0402C

CHIPCAP X7R
33N K 10V
0402

33n

10V

(2101

Bottom

0402C

CHIPCAP X7R
33N K 10V
0402

33n

10v

(2102

Bottom

0603C

CHIPCAP X5R
2U2 K 6V3
0603

2u?2

6V3

(2103 Top

F 22

0402C

Chipcap 5%
X7R

1n0

50V

(2104 Top

F 22

0402C

Chipcap 5%
X7R

1n0

50V

(2200

Bottom

0603C

CHIPCAP X5R
1UK 6V3 0603

1u0

6.3V

(2201

Bottom

0603C

CHIPCAP X5R
1UK 6V3 0603

1u0

6.3V

(2202

Bottom

E 10

0402C

Chipcap X7R
10% 50V 0402

1n0

50V
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Item Side Grid reference Description and value

Chipcap X7R

(2203 Bottom C 10 0402C 10% 50V 0402 | 1n0 50V
Chipcap X7R

(2204 Bottom C 10 0402C 10% 50V 0402 | 1n0 50V
Chipcap X7R

(2205 Bottom B 10 0402C 10% 50V 0402 | 1n0 50V
Chipcap X7R

(2206 Bottom C 10 0402C 10% 50V 0402 | 1n0 50V
Chipcap X7R

(2207 Bottom D 10 0402C 10% 50V 0402 | 1n0 50V
Chipcap 5%

(2208 Bottom C 10 0402C NPO 27p 50V
Chipcap 5%

(2209 Bottom C 10 0402C NPO 22p 50V
CHIPCAP X5R

(2210 Bottom D 7 0603C 1UK16V 0603 | 1u0 16V
CHIPCAP X5R
4U7 K 6V3

(2211 Bottom D 7 0603C 0603 4u7 6.3V
CHIPCAP X5R

(2212 Bottom C 7 0402C 1U5 K4V 0402 | 1u5 4V
CHIPCAP X5R

(2213 Bottom D 9 0402C 1U5 K 4V 0402 | 1u5 4V
CHIPCAP X5R

(2214 Bottom D 9 0402C 1U5 K 4V 0402 | 1u5 4V
CHIPCAP X5R

(2215 Bottom E 8 0402C 1U5 K4V 0402 | 1u5 Al
CHIPCAP X5R

(2216 Bottom E 8 0402C 1U5 K 4V 0402 | 1u5 4V
CHIPCAP X5R

(2217 Bottom D 10 0402C 1U5 K 4V 0402 | 1u5 4V
Chipcap X7R

(2218 Bottom C 9 0402C 10% 50V 0402 | 1n0 50V
CHIPCAP X5R

(2219 Bottom D 10 0402C 1U5 K4V 0402 | 1u5 4V
CHIPCAP X5R

(2220 Bottom C 8 0402C 1U5 K 4V 0402 | 1u5 4V
CHIPCAP X5R

(2221 Bottom E 7 0603C 1UK 6V3 0603 | 1u0 6.3V
CHIPCAP X5R

(2222 Bottom D 7 0603C 1UK6V3 0603 | 1u0 6.3V
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Chipcap X7R

(2223 Bottom B 8 0402C 10% 16V 0402 | 10n 16V
Chipcap X7R

(2224 Bottom B 9 0402C 10% 16V 0402 | 10n 16V
CHIPCAP X5R

(2225 Bottom D 9 0603C 1U K 6V3 0603 | 1u0 6.3V
CHIPCAP X5R

(2226 Bottom D 8 0603C 1UK 6V3 0603 | 1u0 6.3V
CHIPCAP X5R

(2227 Bottom C 7 0603C 1U K 6V3 0603 | 1u0 6.3V
CHIPCAP X5R

(2228 Bottom D 8 0603C 1U K 6V3 0603 | 1u0 6.3V
Chipcap X7R

(2229 Bottom C 7 0402C 10% 50V 0402 | 1n0 50V
CHIPCAP X5R

(2230 Bottom D 9 0603C 1U K 6V3 0603 | 1u0 6.3V
CHIPCAP X5R
10UM6V3

(2231 Bottom B 8 0805C 0805 10U 6V3
CHIPCAP X5R

(2232 Bottom D 8 0603C 1UK 6V3 0603 | 1u0 6.3V
Chipcap X7R

(2270 Bottom B 8 0402C 10% 50V 0402 | 1n0 50V
Chipcap X7R

2271 Bottom B 8 0402C 10% 50V 0402 | 1n0 50V
Chipcap X7R

2272 Bottom B 9 0402C 10% 50V 0402 | 1n0 50V
Chipcap X7R

(2273 Bottom C 7 0402C 10% 50V 0402 | 1n0 50V
Chipcap X7R

(2274 Bottom C 7 0402C 10% 50V 0402 | 1n0 50V
Chipcap X7R

(2275 Bottom B 7 0402C 10% 50V 0402 | 1n0 50V
CHIPCAP X5R

(2281 Bottom E 8 0603C 1U K 6V3 0603 | 1u0 6.3V
Chipcap X7R

(2300 Bottom C 6 0402C 10% 16V 0402 | 10n 16V
CHIPCAP X5R
22UM6V3

(2301 Bottom B 6 0805C 0805 22u 6V3
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CHIPCAP X5R
22U M 6V3
(2302 Bottom B 7 0805C 0805 22u 6V3
CHIPCAP X5R
(2303 Bottom D 5 0603C 1U K 6V3 0603 | 1u0 6.3V
Chipcap X7R
(2304 Bottom C 7 0402C 10% 16V 0402 | 10n 16V
CHIPCAP X5R
(2305 Bottom E 5 0603C 1UK 6V3 0603 | 1u0 6.3V
CHIPCAP X5R
(2306 Bottom C 5 0603C 1UK 6V3 0603 | 1u0 6.3V
CHIPCAP X5R
(2307 Bottom C 5 0603C 1U K 6V3 0603 | 1u0 6.3V
CHIPCAP X5R
22UM6V3
(2309 Bottom B 5 0805C 0805 22u 6V3
CHIPCAP X5R
(2312 Bottom C 5 0603C 1U K 6V3 0603 | 1u0 6.3V
CHIPCAP X5R
(2313 Bottom D 5 0603C 1UK 6V3 0603 | 1u0 6.3V
CHIPCAP X5R
4U7 K 6V3
(2314 Bottom D 6 0603C 0603 4u7 6.3V
0603C_H0.9 | CHIPCAP X5R
(2315 Bottom E 7 5 1U K25V 0603 | 1u0 25V
Chipcap 5%
(2316 Bottom E 7 0402C NPO 56p 50V
Chipcap 5%
(2317 Bottom D 7 0402C NPO 27p 50V
0603C_H0.9 | CHIPCAP X5R
(2319 Bottom E 7 5 1U K25V 0603 | 1u0 25V
CHIPCAP X5R
100N M 16V
(2700 Bottom D 16 0402C_H0.6 | 0402 100n 16V
CHIPCAP X5R
100N M 16V
(2800 Bottom 11 0402C_H0.6 | 0402 100n 16V
CHIPCAP X5R
100N M 16V
(2801 Bottom L 10 0402C_H0.6 | 0402 100n 16V
CHIPCAP X5R
100N M 16V
(2802 Bottom 10 0402C_H0.6 | 0402 100n 16V
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Grid reference

10

0402C_HO0.6

Description and value

CHIPCAP X5R
100N M 16V
0402

100n

16V

(2804

Bottom

12

0402C_H0.6

CHIPCAP X5R
100N M 16V
0402

100n

16V

(2805

Bottom

0402C_HO0.6

CHIPCAP X5R
100N M 16V
0402

100n

16V

(2807

Bottom

10

0603C

CHIPCAP X5R
1UK 6V3 0603

1u0

6.3V

(2808

Bottom

11

0402C_HO0.6

CHIPCAP X5R
100N M 16V
0402

100n

16V

(2809

Bottom

11

0402C_HO0.6

CHIPCAP X5R
100N M 16V
0402

100n

16V

(2810

Bottom

0402C_HO0.6

CHIPCAP X5R
100N M 16V
0402

100n

16V

(2811

Bottom

0402C_HO0.6

CHIPCAP X5R
100N M 16V
0402

100n

16V

(2812

Bottom

10

0402C_HO0.6

CHIPCAP X5R
100N M 16V
0402

100n

16V

(2813

Bottom

12

0402C_HO0.6

CHIPCAP X5R
100N M 16V
0402

100n

16V

(2814

Bottom

11

0402C_HO0.6

CHIPCAP X5R
100N M 16V
0402

100n

16V

(2815

Bottom

K 12

0402C_H0.6

CHIPCAP X5R
100N M 16V
0402

100n

16V

(2818

Bottom

12

0402C_HO0.6

CHIPCAP X5R
100N M 16V
0402

100n

16V

(2819

Bottom

12

0402C_H0.6

CHIPCAP X5R
100N M 16V
0402

100n

16V

(2820

Bottom

0402C_HO0.6

CHIPCAP X5R
100N M 16V
0402

100n

16V
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(2830

Side

Bottom

Grid reference

L 11

0402C

Description and value

Chipcap X7R
10% 50V 0402

1n0

50V

(3000

Bottom

0402C_HO0.6

CHIPCAP X5R
100N M 16V
0402

100n

16V

(3001

Bottom

0402C

Chipcap X7R
10% 16V 0402

10n

16V

(3002

Bottom

0402C_HO0.6

CHIPCAP X5R
100N M 16V
0402

100n

16V

(3003

Bottom

0402C

Chipcap X7R
10% 16V 0402

10n

16V

(3004

Bottom

0402C_HO0.6

CHIPCAP X5R
100N M 16V
0402

100n

16V

(3005

Bottom

0402C_HO0.6

CHIPCAP X5R
100N M 16V
0402

100n

16V

(3006

Bottom

0402C_HO0.6

CHIPCAP X5R
100N M 16V
0402

100n

16V

(3007

Bottom

0402C

Chipcap X7R
10% 16V 0402

10n

16V

(3008

Bottom

0402C_H0.6

CHIPCAP X5R
100N M 16V
0402

100n

16V

(3009

Bottom

0402C_HO0.6

CHIPCAP X5R
100N M 16V
0402

100n

16V

(3010

Bottom

12

0402C

Chipcap
+-0.25pF NPO

3p3

50V

(3011

Bottom

0402C_HO0.6

CHIPCAP X5R
100N M 16V
0402

100n

16V

(3017

Bottom

0402C_HO0.6

CHIPCAP X5R
100N M 16V
0402

100n

16V

(3018

Bottom

0402C_HO0.6

CHIPCAP X5R
100N M 16V
0402

100n

16V

(3100

Bottom

0402C

CHIPCAP NPO
27P] 50V 0402

27p0

50V
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CHIPCAP X5R

(4400 Top C 22 0603C 1UK 6V3 0603 | 1u0 6.3V
CHIPCAP X5R

(4401 Top C 22 0603C 1U K 6V3 0603 | 1u0 6.3V
Chipcap 5%

(4402 Top C 22 0402C NPO 27p 50V
Chipcap 5%

(4403 Top C 22 0402C NPO 27p 50V
Chipcap 5%

(4404 Bottom 4 0402C NPO 68p 50V
Chipcap X7R

(4405 Bottom 4 0402C 10% 16V 0402 | 10n 16V
CHIPCAP X5R
100N M 16V

(4408 Bottom H 2 0402C_H0.6 | 0402 100n 16V
CHIPCAP X5R
4U7 K 6V3

(4409 Bottom 2 0603C 0603 4u7 6.3V
CHIPCAP X5R
100N M 16V

(4410 Bottom H 2 0402C_H0.6 | 0402 100n 16V
Chipcap 5%

4411 Bottom 2 0402C NPO 27p 50V
CHIPCAP X5R

(4414 Bottom 5 0603C 1U K16V 0603 | 1u0 16V
Chipcap X7R

(4420 Bottom B 13 0402C 5% 16V 0402 10n 16V
Chipcap X7R

4421 Bottom B 13 0402C 5% 16V 0402 | 10n 16V
CHIPCAP X5R

(4424 Bottom 5 0402C 1U K 6V3 0402 | 1u0 6.3V
CHIPCAP X5R
100N M 16V

(5200 Bottom L 12 0402C_H0.6 | 0402 100n 16V
CHIPCAP X5R

(5201 Bottom M 11 0603C 1U K 6V3 0603 | 1u0 6.3V
Chipcap X7R

(5202 Bottom L 11 0402C 10% 16V 0402 | 10n 16V
CHIPCAP X5R

(5203 Bottom M 11 0603C 1U K 6V3 0603 | 1u0 6.3V
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CHIPCAP X5R
100N M 16V

(5204 Bottom L 11 0402C_H0.6 | 0402 100n 16V
Chipcap 5%

(6031 Bottom K 3 0402C NPO 18p 50V
Chipcap 5%

(6032 Bottom L 3 0402C NPO 100p 50V
Chipcap X7R

(6033 Bottom L 3 0402C 10% 16V 0402 | 10n 16V
Chipcap X7R

(6034 Bottom L 3 0402C 10% 16V 0402 | 10n 16V
Chipcap X7R

(6035 Bottom L 4 0402C 10% 16V 0402 | 10n 16V
Chipcap X7R

(6036 Bottom L 3 0402C 10% 16V 0402 | 10n 16V
CHIPCAP X5R

(6037 Bottom L 4 0402C 1U5 K 4V 0402 | 1u5 4V
Chipcap X7R

(6038 Bottom K 4 0402C 10% 16V 0402 | 10n 16V
Chipcap 5%

(6039 Bottom 4 0402C NPO 18p 50V
Chipcap

(6041 Bottom K 3 0402C +-0.25pF NPO | 2p7 50V
Chipcap

(6042 Bottom K 4 0402C +-0.25pF NPO | 2p7 50V
CHIPCAP X5R

(6050 Bottom K 3 0402C 1U K 6V3 0402 | 1u0 6.3V
Chipcap

(7501 Bottom H 13 0402C +-0.25pF NPO | 2p7 50V
CHIPCAP X5R

(7503 Bottom F 12 0603C 1U K 6V3 0603 | 1u0 6.3V
CHIPCAP X5R

(7504 Bottom H 13 0603C 1UK 6V3 0603 | 1u0 6.3V
CHIPCAP X5R

(7505 Bottom F 12 0402C 1U K 6V3 0402 | 1u0 6.3V
CHIPCAP X5R

(7506 Bottom F 12 0603C 1U K 6V3 0603 | 1u0 6.3V
Chipcap X7R

7507 Bottom F 12 0402C 5% 16V 0402 10n 16V
Chipcap 5%

(7508 Bottom F 13 0402C NPO 18p 50V
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Chipcap

(7509 Bottom F 12 0402C +-0.25pF NPO | 2p7 50V
Chipcap 5%

(7510 Bottom F 13 0402C NPO 27p 50V
CHIPCAP NPO
2N2 G 16V

(7511 Bottom G 12 0603C 0603 2n2 16V
Chipcap

(7512 Bottom G 11 0402C +-0.25pF NPO 2p7 50V
Chipcap X7R

(7513 Bottom F 12 0402C 10% 16V 0402 | 10n 16V
Chipcap

(7515 Bottom H 12 0402C +-0.25pF NPO 3p3 50V
Chipcap 5%

(7516 Bottom G 12 0402C X7R 470p 50V
Chipcap

(7517 Bottom G 12 0402C +-0.25pF NPO | 3p3 50V
CHIPCAP X5R
100N K 10V

(7518 Bottom F 13 0402C 0402 100n 10V
Chipcap

(7520 Bottom H 16 0402C +-0.25pF NPO | 3p3 50V
Chipcap

(7522 Bottom F 16 0402C +-0.25pF NPO | 1p8 50V
CHIPCAP X5R

(7523 Bottom H 16 0402C 1U K 6V3 0402 | 1u0 6.3V
CHIPCAP X5R

(7524 Bottom F 15 0402C 1U K6V3 0402 | 1u0 6.3V
Chipcap 5%

(7525 Bottom F 17 0402C NPO 18p 50V
Chipcap X7R

(7530 Bottom M 4 0402C 10% 25V 0402 | 4n7 25V
Chipcap X7R

(7590 Bottom L 3 0402C 5% 16V 0402 | 10n 16V
Chipcap 5%

(7591 Top K 22 0402C NPO 100p 50V
Chipcap

(7593 Top 22 0402C +-0.25pF NPO | 8p2 50V
Chipcap 5%

(7594 Top 23 0402C NPO 12p 50V
Chipcap 5%

(7595 Top 22 0402C NPO 12p 50V
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Chipcap 5%
(7596 Top K 23 0402C NPO 100p 50V
Chipcap 5%
(7597 Bottom M 3 0402C NPO 100p 50V
RETU 3.02
TSA1GJWE
D2200 Bottom C 8 TFBGA_108 TFBGA108 ~ ~
RAPGSM V1.1
D2800 Bottom K 10 UBGA_289 PA uBGA289 ~ ~
COMBO
256MNOR
+1GM3
FBGA133_11 | +256MDDRSDR | 8Mx16/16M
D3000 Bottom L 7 .6X13.1 AM FBGA133 x16/8Mx16 | ~
MCU E 8BIT
COP8TAB5HYQ
D4400 Bottom C 13 LLP_44 8 LLP44 ~ ~
0603_FUSE_ | SM FUSE F 2.0A
F2000 Bottom C 4 AVX2MATS 32V 2A ~
RTC BACUP
BATTER_EEC | CAPAC311 SIZE
G2200 Bottom B 12 EP FOR 2.6V 4UAH | 2.6V ~
V(o
3296-3980MH
VCO_DCS027 | Z4-BAND 3296-3980
G7500 Bottom H 12 33 MATSUSHITA MHz ~
NKG3176B_ | VCTCXO
G7501 Bottom F 11 H1.0 38.4MHZ 2.5V | 38.4MHz ~
FERR.BEAD
220R/100M 2A | 220R/
L2000 Bottom D 4 0603_BLM ORO5 0603 100MHz ~
CHIP BEAD
0405_2_MAT | ARRAY 2X1000R/
L2100 Top F 23 SuU 2X1000R 0405 | 100MHz ~
CHIP COIL56N]
COIL_0603C | Q38/250MHZ
L2102 Bottom B 20 S 0603 56nH ~
CHIP COIL56N ]
COIL_0603C | Q38/250MHZ
L2103 Bottom B 20 S 0603 56nH ~
FERR.BEAD
220R/100M 2A | 220R/
L2202 Bottom E 9 0603_BLM ORO5 0603 100MHz ~
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FERRITE BEAD
FERRITE_04 0.6R 600R/ 600R/
L2203 Bottom E 9 02 100MHZ 0402 100MHz
FERRITE BEAD
FERRITE_04 0.6R 600R/ 600R/
L2204 Bottom E 9 02 100MHZ 0402 100MHz
FERR.BEAD
220R/100M 2A | 220R/
L2205 Bottom E 9 0603_BLM 0RO05 0603 100MHz
FERRITE BEAD
FERRITE_04 0.6R 600R/ 600R/
L2206 Bottom E 8 02 100MHZ 0402 100MHz
FERR.BEAD
220R/100M 2A | 220R/
L2270 Bottom B 8 0603_BLM 0RO05 0603 100MHz
FERR.BEAD
220R/100M 2A | 220R/
L2271 Bottom B 8 0603_BLM ORO5 0603 100MHz
FERR.BEAD
220R/100M 2A | 220R/
L2272 Bottom C 8 0603_BLM 0RO05 0603 100MHz
FERR.BEAD
220R/100M 2A | 220R/
L2273 Bottom B 8 0603_BLM ORO5 0603 100MHz
FERR.BEAD
220R/100M 2A | 220R/
L2301 Bottom B 5 0603_BLM 0RO05 0603 100MHz
INDUCT WW
CHOKE_SER4 | 10UH 0A65
L2302 Bottom B 6 00_H1.2 0R35 4X4X1.2 | 10uH
CHOKE_SER3 | CHOKE 22U M
L2304 Bottom D 6 00 1R5 0.35A 22uH
FERRITE BEAD
FERRITE_04 0.6R 600R/ 600R/
L2305 Bottom D 5 02 100MHZ 0402 100MHz
FERRITE BEAD
FERRITE_04 0.6R 600R/ 600R/
L2306 Bottom C 5 02 100MHZ 0402 100MHz
FERRITE BEAD
FERRITE_04 0.6R 600R/ 600R/
L4400 Top C 22 02 100MHZ 0402 100MHz
FERRITE BEAD
FERRITE_04 0.6R 600R/ 600R/
L4401 Top C 22 02 100MHZ 0402 100MHz
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Description and value

COIL 0.47MH
50MA
3.3X3.4X1.4M
M

0.47MH

L5200

Bottom

L 12

FERRITE_04
02

FERRITE BEAD
0.6R 600R/
100MHZ 0402

600R/
100MHz

L6030

Bottom

0402L

CHIP COIL 2N7
+-0N3
Q29/800M
0402

2n7H

L6031

Bottom

0402L

CHIP COIL 2N7
+-0N3
Q29/800M
0402

2n7H

L6032

Bottom

0402L

CHIP COIL22N]
028/800M
0402

22nH

L7500

Bottom

G 14

0402L

CHIP COIL18N]
029/800M
0402

18nH

L7501

Bottom

G 14

0402L

CHIP COIL33N]
023/800M
0402

33nH

L7502

Bottom

F 13

FERRITE_04
02

FERRITE BEAD
0.6R 600R/
100MHZ 0402

600R/
100MHz

L7503

Bottom

F 16

0402LQW

CHIP COIL 27N
(€ Q25/250MHZ
0402

27nH

L7504

Bottom

G 14

0402L

CHIP COIL47N]
023/800M
0402

47nH

L7505

Bottom

G 14

0402L

CHIP COIL22N]
028/800M
0402

22nH

L7515

Bottom

H 12

0402L_H0.4
5

CHIP COIL 4N7
+-ON1
029/1GHzZ
0402

4nT7H

L7530

Bottom

H 14

0402L

FERR.BEAD
240R7100M
0.4A OR4 0402

240R/
100MHz
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FERR.BEAD
240R7100M 240R/
L7531 Bottom F 14 0402L 0.4A OR4 0402 | 100MHz ~
CHIP COIL 6N8]
Q27/800M
L7591 Top 22 0402L 0402 6n8H ~
CHIP COIL 82N
+-0N3
Q17/300M
L7592 Top K 23 0402L_POL2 | 0402 82nH ~
SMD VIBRA
MOTOR 1.3V
VIBRA_M_KH | 90MA
M2100 Bottom C 4 N4NX1RA 9000RPM ~ ~
TFBGA_84_6 | TAHVO V5.2 LF
N2300 Bottom C 6 .15X6.15 TFBGA84 ~ ~
WHITE LED
DRIVER 4LEDS
USMD8_1.69 | 500MW
N2301 Bottom E 6 X1.69 8BUMP USMD8 | ~ ~
IRDA
IRDA_RPM9 1.15MBPS
N4401 Bottom H 2 60 2.2MM ROHS ~ ~
EL DRIVER
D381B 2-7V
N4402 Bottom H 4 MSOP_10 MSOP-10 ~ ~
1XO0P AMP
2.7-5.5V
LMV321
N4403 Bottom E 13 SC70_5 SC70-5 ~ ~
VREG & LEVEL
USMD16_2.0 | SHIFT LP3928
N5200 Bottom M 11 3X2.03 USMD16 ~ 2.8V
(SP_47_3.85 | B(4-
N6030 Bottom L 4 X4.05 ROM1.0RDL ~ ~
AHNE301A
TRANCEIVER
N7505 Bottom G 13 TFBGA144 RFIC TFBGA144 | ~ ~
PA RF9282E6.3
GSM/EDGE
850/900/1800
N7520 Bottom G 16 RF9282E3.6 | /1900 ~ ~
HIGH POWER
SPDT RF SW
N7590 Top 22 SC70_6_FAIR | SC70 ~ ~
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Item Side Grid reference Description and value
Resistor 5%
R2000 Bottom E 4 0402R 63mwW 220R ~
ASIP SINGLE
ENDED
FLIP_CHIP_8 | MICROPHONE
R2001 Bottom E 4 _1.7X1.7 INTERF BGAS ~ ~
Chipres 0W06
22k F 200ppm
R2003 Bottom G 4 0402R 0402 22k ~
Chipres 0W06
22k F 200ppm
R2004 Bottom G 4 0402R 0402 22k ~
ASIP 4 LINES
AUDIO FILTER
R2006 Bottom F 3 BGA11l BGA11l ~ ~
ASIP SILIC USB
uBGA11_1.6 | OTG/ESD
R2007 Bottom 3 X2.15 BGA1l ~ ~
RES NETWORK
0WO06 220K/
R2008 Bottom 3 0404_RP 120K ] 0404 220k/120k ~
BGA4_1.01X
R2015 Bottom D 4 1.07 ASIP TVS BGA4 | ~ ~
Resistor 5%
R2025 Bottom F 4 0402R 63mwW 10R ~
Resistor 5%
R2026 Bottom F 4 0402R 63mW 10R ~
Resistor 5%
R2030 Bottom 3 0402R 63mwW 100R ~
CHIP VARISTOR
VWM14V
R2070 Bottom K 18 0402_VAR V(50V 0402 14V/50V ~
NTCRES 47K ]
B=4050+-3%
R2071 Bottom C 10 0402_NTH5 | 0402 47Kk ~
ASIP SINGLE
ENDED
FLIP_CHIP_8 | MICROPHONE
R2100 Bottom G 3 _1.7X1.7 INTERF BGAS8 ~ ~
Resistor 5%
R2101 Bottom G 3 0402R 63mwW 220R ~
CHIP VARISTOR
VWM14V
R2104 Top F 23 0402_VAR V(50V 0402 14V/50V ~
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Item Side Grid reference Description and value

CHIP VARISTOR
VWM14V

R2105 Top F 23 0402_VAR V50V 0402 14V/50V
CHIP VARISTOR
VWM14V

R2106 Bottom C 17 0402_VAR VC50V 0402 14V/50V
CHIP VARISTOR
VWM14V

R2107 Bottom C 17 0402_VAR V50V 0402 14V/50V
Chipres 0W06

R2108 Top F 22 0402R jumper 0402 OR
Chipres 0W06

R2109 Top F 22 0402R jumper 0402 OR
Resistor 5%

R2200 Bottom E 10 0402R 63mW 100k
Resistor 5%

R2201 Bottom D 10 0402R 63mwW 120k
Resistor 5%

R2206 Bottom B 9 0402R 63mwW 1k0
Resistor 5%

R2207 Bottom B 10 0402R 63mW 1k0
Resistor 5%

R2208 Bottom B 10 0402R 63mwW 1k0
Resistor 5%

R2209 Bottom B 10 0402R 63mwW 1k0
Resistor 5%

R2212 Bottom B 9 0402R 63mW 470R
Resistor 5%

R2213 Bottom D 10 0402R 63mwW 4k7
Resistor 5%

R2214 Bottom E 10 0402R 63mwW 4k7
CHIPRES OWO06

R2216 Bottom D 10 0402R 2M2710402 2M2
Resistor 5%

R2307 Bottom C 5 0402R 63mwW 100R
Resistor 5%

R2310 Bottom D 7 0402R 63mwW 33R
ASIP SIM
INTERFACE

UBGA8_1.47 | **LOW
R2700 Bottom D 16 X1.47 CAP**BGAS ~
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Item Side Grid reference Description and value

Resistor 5%

R3000 Bottom K 8 0402R 63mW 4k7 ~
Resistor 5%

R3002 Bottom 10 0402R 63mwW 10R ~
Resistor 5%

R3003 Bottom K 8 0402R 63mwW 4k7 ~
Resistor 5%

R3004 Bottom K 8 0402R 63mW 4k7 ~
Resistor 5%

R3007 Bottom M 8 0402R 63mwW 10k ~
CHIPRES 0WO06

R3008 Bottom L 8 0402R 20R] 0402 20R ~
Resistor 5%

R4400 Top B 22 0402R 63mW 470k ~
Resistor 5%

R4401 Top B 22 0402R 63mwW 100k ~
Resistor 5%

R4402 Top B 22 0402R 63mwW 470k ~
NTCRES 47K ]
B=4050+-3%

R4403 Top A 22 0402_NTH5 0402 47k ~
Chipres 0W06

R4404 Bottom 5 0402R jumper 0402 OR ~
CHIP VARISTOR
VWM14V

R4406 Top L 22 0402_VAR V(50V 0402 14V/50V ~
Resistor 5%

R4407 Bottom D 13 0402R 63mwW 18R ~
Resistor 5%

R4409 Bottom D 13 0402R 63mwW 18R ~
Resistor 5%

R4410 Bottom D 14 0402R 63mwW 1k0 ~
Resistor 5%

R4412 Top B 22 0402R 63mwW 680R ~
Chipres 0W06

R4413 Top C 22 0402R jumper 0402 OR ~
Resistor 5%

R4414 Bottom G 4 0402R 63mw 100k ~
CHIPRES

0805R_THER | OW125 4R7]
R4423 Bottom 2 M1 0805 4R7 ~
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Resistor 5%

R4430 Bottom B 14 0402R 63mwW 100k
Chipres 0W06

R4432 Bottom D 11 0402R jumper 0402 OR
Resistor 5%

R4438 Bottom D 14 0402R 63mwW 3k3
Resistor 5%

R4439 Bottom D 14 0402R 63mw 3k3
Resistor 5%

R4440 Bottom D 14 0402R 63mwW 3k3
Resistor 5%

R4441 Bottom H 3 0402R 63mwW 82k
Chipres 0W06

R4444 Bottom 5 0402R 5% 0402 3M3
Chipres 0W06

R4506 Bottom B 17 0402R jumper 0402 OR
Chipres 0W06

R4507 Bottom B 17 0402R jumper 0402 OR
Chipres 0W06

R4508 Bottom B 17 0402R jumper 0402 OR
Chipres 0W06

R4509 Bottom B 16 0402R jumper 0402 OR
Resistor 5%

R5201 Bottom M 10 0402R 63mwW 100k
Resistor 5%

R5202 Bottom L 10 0402R 63mwW 100k
Resistor 5%

R5203 Bottom M 11 0402R 63mwW 100k
Resistor 5%

R5204 Bottom L 11 0402R 63mwW 2k2
Resistor 5%

R6030 Bottom L 3 0402R 63mwW 10k
Resistor 5%

R6031 Bottom K 4 0402R 63mwW 10k
CHIPRES 0WO06

R6032 Bottom L 4 0402R 2R2] 0402 2R2
Resistor 5%

R6034 Bottom K 3 0402R 63mwW 10k
Resistor 5%

R6035 Bottom K 4 0402R 63mwW 100k
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Chipres 0W06

R6302 Bottom H 1 0402R jumper 0402 OR ~
Resistor 5%

R7501 Bottom G 12 0402R 63mwW 2k2 ~
CHIPRES 0W06

R7502 Bottom H 13 0402R 10K F 0402 10k ~
Resistor 5%

R7503 Bottom F 13 0402R 63mwW 4k7 ~
Chipres 0W06

R7504 Bottom F 12 0402R jumper 0402 OR ~
CHIPRES 0W06

R7505 Bottom G 12 0402R 8K2 F 0402 8k2 ~
Resistor 5%

R7506 Bottom F 13 0402R 63mwW 10R ~
Resistor 5%

R7507 Bottom H 13 0402R 63mwW 10R ~
Resistor 5%

R7508 Bottom F 12 0402R 63mwW 10R ~
Resistor 5%

R7509 Bottom F 12 0402R 63mwW 22k ~
Resistor 5%

R7510 Bottom F 17 0402R 63mwW 15R ~
CHIPRES 0W06

R7522 Bottom F 16 0402R 27K F 0402 27k ~
Chipres 0W06

R7523 Bottom H 16 0402R jumper 0402 OR ~
Resistor 5%

R7586 Bottom L 4 0402R 63mwW 330R ~
Chipres 0W06

R7587 Bottom M 3 0402R jumper 0402 OR ~
Chipres 0W06

R7588 Top 23 0402R jumper 0402 OR ~
Resistor 5%

R7590 Bottom M 4 0402R 63mwW 1k8 ~
Chipres 0W06

R7591 Top 22 0402R jumper 0402 OR ~
Resistor 5%

R7592 Bottom L 4 0402R 63mwW 27k ~
Resistor 5%

R7594 Bottom M 3 0402R 63mwW 1k2 ~
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54401 Top

Grid reference

L 22

BUTTON_EV
PAA

Description and value

SWITCH PB
LIGHT EVPAA
15V 20MA

T7501 Bottom

G 12

TRANS_LDB1
5

TRANSF BALUN
3800
+-550MHZ
0805

T7520 Bottom

H 17

TRANS_LDB1
5

TRANSF BALUN
1800
+-100mhz
2x1.25

V2302 Bottom

SOD323F

SCH DI 30V 2A
SOD323F

V4400 Top

B 22

PT202MROM
P

DI PHOTO
PT202MROMP
620NM 1.25X2

V4401 Bottom

SC_76

DIZEN 100V
6% 200MW
S0D323

V4402 Bottom

SC_76

DI ZEN 100V
6% 200MW
S0D323

V4403 Bottom

E 14

VMT3

TR
25C5658QRS N
50V 0A1 OW15
VMT3

V4404 Bottom

SOT_666

TRX2+RX4
PEMD9 N&P
10K/47K OW12
SO0T666

V4405 Top

B 22

LED_CL191

LED CL-191WB-
D-T WHITE 0°
115M(CD 0603

V4406 Top

B 22

EM3

TR PDTC114EE
N 50V
RB=RBE=10K
EM3

V4407 Bottom

B 14

EM3

TR PDTC114EE
N 50V
RB=RBE=10K
EM3

V7590 Bottom

S0T323

Tr NPN 12V
35mA S0T323
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Item Side Grid reference Description and value
BT/WLAN 1.0
ANT_RENMO | TP ANTENNA
W6300 Bottom G 1 5041 RELEASE ~
CON_JACK_H | CONN DC-JACK
R33NK_2DJA | 2.0MM 3POL
X2000 Bottom C 1 25 SPR 90DEG ~
SMD CONN
USB_MITSU 5POL MINI-USB
X2001 Bottom K 2 MI_R415082 | B TYPE P0.8 ~
JACK_T_378 HEADSET JACK
X2002 Bottom E 2 840_A9 4-POLE ~
SM BATTERY
LYNX_BATT_ | CONN 3POL
X2070 Bottom 18 CONN_H7.0 SPR 12V 2A ~
CON PPP
ANTENNA
CONN_ANT_ R1024
X2100 Bottom D 20 DMD11562 DMD11562 ~
CON PPP
ANTENNA
CONN_ANT_ R1024
X2101 Bottom D 20 DMD11562 DMD11562 ~
SIM_CONN_ SM SIM CONN
M_SK_20030 | 2X3POL P2.54
X2701 Bottom C 15 0383 H4.6 ~
SM CONN
2X12F P0.4
JST_RJAVK_ | 30V.3A PWB/
X4400 Top E 22 G_1_R3 PWB ~
SM LCD CONN
CONN_SD_54 | 1X8 P2.0 SPR
X4500 Bottom F 8 742_002 50V 0.5A ~
SM CONN 6P
SMK_4309_B | SPRP1.3 50V
X4501 Bottom B 17 _B_6P_V?2 BTOB ~
CONN MINISD
MINISD_SC1 PUSH-PUSH
X5200 Bottom K 15 S011V1S3 3.3V 0.5A ~
C-SPRING
SPRING_WN | ANTENNA
X7504 Bottom M 23 9149 N10 active ~
C-SPRING
SPRING_WN | ANTENNA
X7505 Bottom L 23 9149 N10 active ~
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C-SPRING
SPRING_WN | ANTENNA
X7507 Bottom 23 9149_N10 active ~
FERRITE BEAD
FERRITE_04 | 0.6R 600R/ 600R/
72001 Bottom 3 02 100MHZ 0402 | 100MHz
FERRITE BEAD
FERRITE_04 0.6R 600R/ 600R/
72002 Bottom H 3 02 100MHZ 0402 100MHz
FERRITE BEAD
FERRITE_04 | 0.6R 600R/ 600R/
72003 Bottom F 3 02 100MHZ 0402 | 100MHz
FERRITE BEAD
FERRITE_04 0.6R 600R/ 600R/
72004 Bottom F 3 02 100MHZ 0402 100MHz
FERRITE BEAD
FERRITE_04 | 0.6R 600R/ 600R/
72005 Bottom E 3 02 100MHZ 0402 | 100MHz
ASIP 10-CH ESD
UuBGA25_2.4 | EMIFILTER
74402 Top B 23 X2.47 BGA25 ~
ASIP 10-CH ESD
uBGA25_2.4 | EMIFILTER
74403 Top C 23 7X2.47 BGA25 ~
ASIP
EMIF10-1K010
uBGA24_2.6 | F2 **PB-
74500 Bottom B 13 2X2.62 FREE** ~
ASIP
EMIF10-1K010
uBGA24_2.6 | F2 **PB-
74501 Bottom D 12 2X2.62 FREE** ~
ASIP EMIF04-
uBGA11_1.6 | MMC02F2**PB
75200 Bottom M 12 2X2.12 -FREE** ~
LTCC FILT
2441.75
EZFVQ42NM | +-41.75MHZ 2441.75MH
76030 Bottom K 4 61S 2.5X2 Z
FILTER_2.1X | SAW FILT
1.7_10P_HO. | 1842.5/1960M | 1842.5/196
77501 Bottom G 15 6 HZ 2.0X1.6MM | OMHZ
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TX SAW
MODULE_LM | MODULE GSM
SM43AA_34 | 850/900MHZ 850/900MH
77503 Bottom F 15 1 4.5X3.2 Y4 ~
DUAL RX SAW
FILTER_2.1X | FILTER
1.7_10P_HO. | 850/900MHZ 850/900MH
77504 Bottom G 15 65 2016 Y4 ~
FERRITE BEAD
FERRITE_FB ORO1 28R/ 28R/
77520 Bottom H 16 MJ1608 100MHZ 0603 100MHz ~
Issue 1 COMPANY CONFIDENTIAL Page 2 -29

Copyright © 2006 Nokia. All rights reserved.



NOKIA RM-88

Nokia Customer Care Parts Lists and Component Layouts

B Component layouts

Components overview

E62 RM-88 Components overview
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Component layout - bottom (1gr_10a_asmdrw_b)

SETITIRTII

N
A

@)

g,
0k

g

ll] &)

—T =] =] = =[] =] =[ = =] = N[ ]
el efofolsfepel o] ZfS[ Gl Kol o 3] &) of 5[ =[N

00 0 0000000
§ 2RERERS

EE

o
(8 0000
HHE

@_

e
H
i

(i

Wi

Fgeg
@ 1Y, P

&

I

®
LJ
Wl

00

Issue 1 COMPANY CONFIDENTIAL Page 2 -31
Copyright © 2006 Nokia. All rights reserved.



NOKIA RM-88

Nokia Customer Care Parts Lists and Component Layouts

Component layout - top (1qr_10a_asmdrw_t)

25

i
— | N

|slal sl
| ©] O

~

(@))]

n

5

N | N

|

CNON NS ONOls

®@®K>®0°:

OOOOOOOHEOO

OOOOOOOOOO

OOOOOOOOOO
QOUD © OOOY
2° Q

A‘B‘C‘D‘E‘F‘G‘H "Q‘K‘L‘M N

=[] o] 2ol of 3] o] o] &

Page 2 -32 COMPANY CONFIDENTIAL Issue 1
Copyright © 2006 Nokia. All rights reserved.



Nokia Customer Care

3 — Service Software
Instructions

Issue 1 COMPANY CONFIDENTIAL Page 3 -1
Copyright © 2006 Nokia. All rights reserved.



NOKIA RM-88

Nokia Customer Care Service Software Instructions

(This page left intentionally blank.)

Page 3 -2 COMPANY CONFIDENTIAL Issue 1
Copyright © 2006 Nokia. All rights reserved.



RM-88 NOKIA

Service Software Instructions Nokia Customer Care

Table of Contents

PhoenixX iNStAllation STEPS TN DIIOT......vieiieeteeeec ettt es e essesr e st e secsbesbesssesssssesssesssesssesesnseses 3-5
INSEAITING PROGNIX.cceeiirieteieticteeeetteteetcete ettt et st e et e seebe st essesbessesssssssesstsssesssesssesstessesssessesssesnsesssessessesnsennes 3-6
Updating PROENTX INSTAIIATION.....coueeueeieteececteteeecreteeetreretecte e stesse e essessessesssessessesssessessessessesssessensessesnsens 3-8
UNTNSTAITING PROBNIX.ccuuiiiiitiiteeiectecteerctrctretesteetesressresseeseesesssesssesssesseesssessesssesssesssesssensesssesssesssesssessensessnes 3-9
Repairing PROENIX iNSTAIIATION........cveeeeeeeeeeeeeeetececee ettt e e aeeaeeseeae s e e e e e esesaeesasssesessasssesaesassnns 3-11
PRONE At PACKAGE OVEIVIBW.......eeeeeerereereereeeeeeeectecteereeseeseesesessessesseessessessessessessessessesseessessessessessessesssessensens 3-11
INStAlliNGg PRONE AALA PACKAGE......ooeeeeeeeeeeeetereeeeteteetee ettt ereesaesaesseeseesaessesseessessessessasssensensessasssensensesseennan 3-12
UNinstalling phone data PACKAGE. ...ttt ettt sse e eeeseesessessessseseessessessensessesseessensen 3-15
CONFIGUIING USEIS TN PROBNIX...c.uoiuiiieretecieeecrctcteeecrcretesreesee e essessessesssessessessessesssessessessesesssessensensessessesssensen 3-17
Managing CONNECIONS 1N PROEGNIX.....coiiiiierirecienrcieetesrcseceesressresressessresseessesssessesssesssesssessesssessessesssessees 3-17
Installing flash SUPPOIt fIlES FOr FPS-10.......ccuivveiereereeeieeereereteeeeereesereseeseseesessessesseseesesessessessesesensensessesenns 3-19
Updating FPS-10 flash prommer SOfEWAIE........ceeoieeeeeeeeeeteeecteeteceereeeeeeeaeeseeseesseeseesaesseessessesseessensessaennen 3-22
List of Figures

FIGQUIE 3 DONGIE NOL FOUNG..uuioevinieeietieecteeteett ettt eteestesstessesbeesessseessesstessessssssssssesssesssessesssessssssessesnsessesssesns 3-6
FIGQUIE 4 DiSCIATMET TOXE..ueeeurieeieeieiieeterienreeieirteeeesressresseessesssesssesssessesssesssesssesssessesssesssesssesssessesssesssesssesssessessseses 3-7
Figure 5 INStallSRield WizZard COMIPIELE......eeceeeeeeececeetrcercctectrcirerecrecreessesssestessesssesssessseseesseesssensesseses 3-8
Figure 6 INSEallation INTEITUPLEG......ooeiiieieeetecectecreree ettt res e e sressreseessesssesssesssesssensesssesseessesarees 3-9
FIQUIE 7 REIMOVE PIOGIaM..ecicueiceierierireriereesreeresseesseessesssesseessesssesssessesssesssessesssesssesssessesssesssesssessesssessssssesssesssens 3-10
Figure 8 FINiSH UNTNSTAIIATION....ccvieeieeieeietctce ettt et e sressressessbesstesssssssesssessesesesssssssessessessesnsenn 3-10
FIQUIE O REPATT PrOGIAIM.c.neeiieeeiieeiceeeeeeeceeeeeeteeeeeeessreear e e e e s st e e ssessssesassesessesessesessesessessssesssssessssessssessssessssesans 3-11
Figure 10 Data package SetuP iNfOIMAtION.. ..ottt e s essessesseesnessessessesseessennens 3-13
Figure 11 Data package destination fOIAEN........cviveeiiieiitececetececrcreeer e ese e essessessesseessessessessnens 3-14
Figure 12 INStallSRield WizZard COMIPIELE.....cue ittt ettt esseesseesesstesssessresesssesasesssessessren 3-15
Figure 13 Uninstalling pPhoNe data PACKAGE......covivievieieeeecteceeteereereeseesseessesssesssessessesssesssessessesssesssesens 3-16
Figure 14 Finishing data package UNINSTAIAtiON........oovieieeieeieceeecctctereeece et esre st esseesesssesseesens 3-16
FIQUIE 15 PROCNIX IOGTN.curiitiitiiiieriitictietestteetesteetesatessessreeseesseesesssesstsssesssesssssssessessssssssssesssesssesstsssessesnsssseen 3-17
Figure 16 NEW USEr CONFIGUIBT......coueereeiereeiiiiteeecteteeectereeeeseseessessessesseessessessesssessessesssessessessesssensessesnsons 3-17
Figure 17 Select MOAE: MANUAL.......oiiiiiieeiireieiiectenrer ettt esessesssesseessesssesssesssessesssesssesssessessesssessren 3-18
FIQUIE 18 CONNECLIONS [ST.uueiriieiiiiitiiieciiciectecrcs et cesecsecsteesessesssesssesssesssesseesseesssssesssesssesssesssesssessseseessren 3-19
Figure 19 ConNeCtioN INFOIMATION...c.civiieeiieeceece ettt cbecssresseesssesbeesssessessesseessessssssesnsesssens 3-19
Figure 20 Product support module information (eXample from RM=1).......cccoevveeivvrirveneerrinreneerresresseessenns 3-19
Figure 21 FIash update WelCOME AIal0G......ccueevieeiirieriireitiereereseeeseesseessessseesseessesssessesssesssesssesssssssessesssssssens 3-20
Figure 22 FIash inStallation iNTEITUPTEM.......ecveeeeeiiiecieecceetrcrcie et esseeressessesssesssesssesssesssesssesssessnessnen 3-20
Figure 23 FIash deStiNation fOIAN.....cuiverieeitieteeeeecreecrctctereresreebe e esseressessessessessessessessessesssessensensensenes 3-21
FIQUre 24 FINISN FlaSN UPAAtO.....ueoeeeeeiiieeeeeeectecteetertrcre ettt csseessessr e seesseessesssesssensesssesssesssesesnsesssessessees 3-22
Figure 25 Prommer SW UpPdate fINISNEA......cov ittt essresaeesessresssesssesssessessesssesssessren 3-23
Figure 26 Prommer MainteNanCe WINGOW.......eeveeeeereenriereeeesresseeeseesessresseessesssesseessesssessssssesssessesssssssesssessesns 3-23
FIgure 27 FIash dir@CEOrY WINAOW......c.voouvieueeeiieieriiresieeseessresseessesssesssesssesssessessssessessssssssssssssssssesssessssssessssssses 3-24
Issue 1 COMPANY CONFIDENTIAL Page 3 -3

Copyright © 2006 Nokia. All rights reserved.



NOKIA RM-88

Nokia Customer Care Service Software Instructions

(This page left intentionally blank.)

Page3 -4 COMPANY CONFIDENTIAL Issue 1
Copyright © 2006 Nokia. All rights reserved.



RM-88 NOKIA

Service Software Instructions Nokia Customer Care

B Phoenixinstallation steps in brief

Prerequisites

Recommended hardware requirements:

e Computer processor: Pentium 700 MHz or higher
e RAM 256 MB

¢ Disk space 100-300 MB

Supported operating systems:

e Windows 2000 Service Pack 3 or higher

e Windows XPService Pack 1 or higher

Context
Phoenixis a service software for reprogramming, testing and tuning phones.
Phoenixinstallation contains:
¢ Service software support for all phone models included in the package
e Flash update package files for programming devices
e All needed drivers for:
e PKD-1 (DK?2) dongle
e DKE-2 USB cable

Note: Separate installation packages for flash update files and drivers are also available, but it is
not necessary to use them unless there are updates between Phoenix service software releases. If
separate update packages are used, they should be used after Phoenixand data packages have been
installed.

The phone model specific data package includes all changing product specific data:
¢ Product software binary files

¢ Files for type label printing

¢ Validation file for the faultlog repair data reporting system

e All product specific configuration files for Phoenix software components

Note: Phoenixand phone data packages should only be used as complete installation packages.
Uninstallation should be made from the Windows Control Panel.

To use Phoenix, you need to:

Steps
1. Connect a PKD-1 (DK2) dongle to the computer parallel port.
Install Phoenix.
Install the phone-specific data package.
Configure users.
Manage connection settings (depends on the tools you are using).
¢ Update FPS-10 software
Note: There is no need to activate FPS-10.
e Activate SX-4 smart card, if you need tuning and testing functions.
Note: When FPS-10 is used only for product software updates, SX-4 smart card is not needed.

Ul W N
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Results
Phoenixis ready to be used with FPS-10 flash prommer and other service tools.

B Installing Phoenix

Prerequisites
¢ Check that a dongle is attached to the parallel port of your computer.

e Download the Phoenixinstallation package (for example, phoenix_service_sw_2004_39 x xx.exe) to your
computer (in C:|TEMP, for instance).

¢ (lose all other programs.
¢ Depending on your operating system, administrator rights may be required to install Phoenix.
e If uninstalling or rebooting is needed at any point, you will be prompted by the InstallShield program.

Context
At some point during the installation procedure, you may get the following message:

X

Installation cannot continue without a dongle.

Insert Nokia dongle and click Retry to re-detect the dongle
or click Cancel to exit the installation.

Retry || Cancel I %

Figure 3 Dongle not found

This may be a result of a defective or too old PKD-1 dongle.
Check the COM/parallel ports used. After correcting the problem, you can restart the installation.
For more detailed information, please refer to PhoenixHelp files.

Tip: Each feature in Phoenix has its own Help function, which can be activated while running the
program. Press the F1 key or the feature’s Help button to activate a Help file.

Steps
1. To start the installation, run the application file (for example,phoenix_service_sw _2004_39 x xx.exe).
2. In the Welcome dialogue, click Next.
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3. Read the disclaimer text carefully and click Yes.

Phoenix Service Software - InstallShield Wizard

Disclaimer of Warranties

InstallSiield

Please read the following disclaimer of warranties carefully.

DISCLAIMER OF WARRANTIES

THE SOFTWARE YOU ARE ABOUT TO INSTALL INCLUDES THIRD
FPARTY SOFTWARE COMPONENTS (SUCH AS A SMART CARD DRIVER)
NOT DEVELOPED BY NOKIA. YOU ACKNOWLEDGE AND AGREE THAT
THE THIRD PARTY SOFTWARE COMPONENTS ARE PROVIDED “AS IS"
WITHOUT WARRANTY OF ANY KIND EXPRESS OR IMPLIED AND
NEITHER NOKIA, ITS LICENSORS OR AFFILIATES MAKE ANY
REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED,

OR THAT THE LICENSED TECHNOLOGY 'WILL NOT INFRINGE ANY
THIRD PARTY PATENTS, COPYRIGHTS, TRADEMARKS, TRADE
SECRETS OR ANY OTHER RIGHTS.

Do you accept all the terms of the preceding Disclaimer of W arr you select No, the setup
will close. To Install Phoenix Service Software 2005.04.6.84, you must accept this disclaimer.

| <gack | vge | [tton]

4. Choose the destination folder.

Figure 4 Disclaimer text

The default folder C:|Programfiles|Nokia|Phoenixis recommended.

5. To continue, click Next.

To choose another location, click Browse (not recommended).
6. Wait for the components to be copied.
The progress of the installation is shown in the Setup Status window.
7. Wait for the drivers to be installed and updated.
The process may take several minutes to complete.
If the operating system does not require rebooting, the PC components are registered right away.
If the operating system requires restarting your computer, the Install Shield Wizard will notifies about it.
Select Yes... to reboot the PCimmediately or No... to reboot the PC manually afterwards.
After the reboot, all components are registered.
Note: Phoenix does not work, if the components have not been registered.
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8. To end the installation, click Finish.

InstallShield Wizard Complete

Shield Wizard has successfully installed Phoenix Service Software &, Click Finish to exit

& 4dd Phoenix icon to Desktop.

InstallShiold ' | o | pnen | | rance

Figure 5 InstallShield Wizard Complete

Next actions
After the installation, Phoenix can be used after:

installing phone model specific data package for Phoenix
configuring users and connections

FPS-10 flash prommer can be used after updating their flash update package files.

B Updating Phoenixinstallation

Context

If you already have the Phoenix service software installed on your computer, you need to update the
software when new versions are released.

To update Phoenix, you need to follow the same steps as when installing it for the first time.

When you are updating, for example, from version a14_2004_16_4_47 to a15_2004_24_7_55, the update
will take place automatically without uninstallation.

Always use the latest available versions of both Phoenixand the phone-specific data package. Instructions
can be found in the phone model specific Technical Bulletins and phone data package readme.txtfiles
(shown during installation).

If you try to update Phoenix with the same version you already have (for example, a15_2004_24_7_55
to a15_2004_24_7_55), you are asked if you want to uninstall the existing version. In this case you can
choose between a total uninstallation or a repair installation in a similar way when choosing to uninstall
the application from the Windows Control Panel.

If you try to install an older version (for example, downgrade from al5_2004_24_7_55 to
al4_2004_16_4_47), installation will be interrupted.
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Phoenix Service Software Setup x|

You have newer version of the application.
If vou want to install older version you need to
uninstal the current version before.

Setup will exit.

OK

Figure 6 Installation interrupted
¢ Always follow the instructions on the screen.

Steps
1. Download the installation package to your computer hard disk.

2. Close all other programs.
3. Run the application file (for example, phoenix_service_sw _2004_39 x_xx.exe).

Results
A new Phoenixversion is installed and driver versions are checked and updated.

B Uninstalling Phoenix

Context
You can uninstall Phoenix service software manually from the Windows Control Panel.

Steps
1. Open the Windows Control Panel, and choose Add/Remove Programs.
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2. To uninstall Phoenix, choose Phoenix Service Software—(Change/Remove—Remove .

i Phoenix Service Software Setup
|

Welcome

Re f remove the program.

Welcome to the Ph
modify the curre,

O Bemove
E Remove all installed components.

x|

InetallShield ' | < Back H Nest > ‘I’

!

Figure 7 Remove program

The progress of the uninstallation is shown.

3. If the operating system does not require rebooting, click Finish to complete.

Phoenix Service Software Setup

Uninstallation complete

zard has comgleted the uninstallation of Pho

InstallShield ' | — ” =

ftware &, Click Finish to

Figure 8 Finish uninstallation
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If the operating system requires rebooting, InstallShield Wizard will notify you. Select Yes... to reboot the
PCimmediately and No... to reboot the PC manually afterwards.

B Repairing Phoenixinstallation

Context

If you experience any problems with the service software or suspect that files have been lost, use the repair
function before completely reinstalling Phoenix.

Note: The original installation package (for example, phoenix_service_sw_al5_2004_24_7 55.exe)
must be found on your PC when you run the repair setup.

Steps

1. Open Windows Control Panel—-Add/Remove Programs.
2. Choose Phoenix Service Software—Change/Remove .

3. In the following view, select Repair.

Phoenix Service Software Setup

Welcome

Repair or remove the program,

Welcome to the Phoenix Serice Software A Setup Maintenance program. This program lets you
modify the cument installation. Click one of the options below,

O Repait

i?gf; Reinstall all program components installed by the previous setup.

® Remove
@ Remave all installed components.

InstallSiield | <Back I Newt> | [FTo—

Figure 9 Repair program

Phoenixreinstalls components and registers them.
The procedure is the same as when updating Phoenix.
4. To complete the repair, click Finish.

B Phone data package overview

Each product has its own data package (DP). The product data package contains all product-specific data files
to make the Phoenix service software and tools usable with a certain phone model.

The phone data package contains the following:
¢ Product software binary files
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¢ Files for type label printing

¢ Validation file for the fault log repair data reporting system

e All product-specific configuration files for Phoenix software components
Data files are stored in C:\Program Files\Nokia\Phoenix (default).

B Installing phone data package

Prerequisites

e Aphone-specific data package contains all data required for the Phoenixservice software and service tools
to be used with a certain phone model.

e Check that a dongle is attached to the parallel port of your computer.
e Install Phoenixservice software.

e Download the installation package (for example, XX-XX_dp_FA v _1_0.exe) to your computer (for example,
in C:\TEMP).

e (lose all other programs.
(XX-XX = type designator of the product)

If you already have Phoenixinstalled on your computer, you will need to update it when a new version is
released.

Note: Often Phoenix and the phone-specific data package come in pairs, meaning that a certain
version of Phoenix can only be used with a certain version of a data package. Always use the latest
available versions of both. Instructions can be found in phone-specific Technical Bulletins and
readme.txtfiles of data packages.

Steps
1. To start the installation, run the application file (for example, XX-XX_dp_£A_ v_1_0.exe),
Wait for the installation files to be extracted.
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2. (ick Next.

Phone Data Package Setup B .’ﬂ

Welcome to the InctallShield Wizard for
Phone Data Package

The InstallShield® ‘Wizard x.x will upda:e xo-ocPhone
Data Package to versionxx. To continue, click Next.

¢ Back Next > Cancel

3. In the following view you can see the contents of the data package. Read the text carefully. There is
information about the Phoenixversion required with this data package.

Phone Data Package Setup 8 .’ﬁ’

Information
Please read the following text.

To start installing the filez, click Next.

Phone Data Fackage xx # Installation (mcusw 3.42 Customer Care/Production)

{Note | VERY IMPOITANT: J

You need to uninstall the previous version of the data package
before ins:alling this version.
It will NOT work cormectly if this step is skipped.

Close Phoenix beforz starting installation of the Data Package.

Note! Phoenix release & 200xx x %  or newer is required! earlier versions may work v
» |

< I

InstallShield

< Back | Next > I Cancel I

Figure 10 Data package setup information

4. To continue, click Next.
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5. Choose the destination folder, and click Next to continue.

Phone Data Package Setup

Choose Destination Location
Select folder where setup will install files.

Setup will install xx-xx Phone D ata Package in the following folder.

To install to this folder, click Next. To install to a different folder, click Browse and select

another folder.
Destination Folder
|VC:\F"|0gram Files\NokiakPhoenix Browse... |
InstallShield

< Back | MNext > I Cancel |

Figure 11 Data package destination folder

The InstallShield Wizard checks where Phoenixis installed, and the directory is shown.
6. To start copying the files, click Next.

Phone Data Package Setup
Start Capying Files

To star: installing the files, click Next.

Current Settings:
Installation path: C:\Program Files\Nokia\Phoenix :J

4 o

InstallShield

<Back [ New> |  Cancel |
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Phone model specific files are installed. Please wait.
7. To complete the installation, click Finish.

Phone Data Package Setup

InstallShield Wizard Complete

The InstallShield Wizard has successfully installed xx-xx
Fhone Data Package. Click Finish to exit the wizard.

< Baocle | Finizh I Canccl

Figure 12 InstallShield Wizard Complete

Next actions

Phoenix can be used for flashing phones and printing type labels after:
e (onfiguring users

¢ Managing connections

FPS-10 can be used after updating their flash update package files.

B Uninstalling phone data package

Context

There is no need to uninstall an older version of a data package, unless instructions to do so are given in
the readme.txtfile of the data package and bulletins related to the release.

Please read all related documents carefully.

Steps
1. Locate the data package installation file (e.g. XX-XX_dp_FA_v_1_0.exe) from your computer.

2. To start the uninstallation procedure, double-click the data package installation file.
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3. To uninstall the data package, click OK or to interrupt the uninstallation, click Cancel.

Uninstall Phone Data Package Bl 3_(_'
Do you want to completely remove the ¥%-xX Phone Data Package application
and all of its components?

| OK I Cancel |

Figure 13 Uninstalling phone data package
4. When the data package is uninstalled, click Finish.

Phone Data Package Setup B

Uninstallation complete

InstallShield \Wizard has completed the uninstallation of sx-xx
Fhone Data Package. Click Finish to exit the wizard.

< Bacle | Finizh I Canccl

Figure 14 Finishing data package uninstallation

Alternative steps

¢ You can also uninstall the data package manually from

Control Panel-Add/Remove Programs—xx-xx* Phone Data Package . (*= type designator of the
phone).
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B Configuring users in Phoenix

Steps
1. Start Phoenix service software, and log in.

— User
User neme:
[TU (Test Usen) ~|
I Maintain... I
ok | cCancel | Hep |

Figure 15 Phoenix login

If the user ID is already configured, select s/he from the User name drop-down list, and click OK.
2. To add a new user, or to edit existing ones, click Maintain.
3. To add a new user, click New.
4. Typein the name and initials of the user, and click OK.
The user is added to the user name list.
5. Select the desired user from the User name drop-down list, and click OK.

21|
User
User name:
IHT [Repair Technician) j

Ok Cancel | Help |

Figure 16 New user configured
B Managing connections in Phoenix

Context
With the Manage Connections feature you can edit and delete existing connections or create new ones.

Note: After choosing the desired connection, and connecting the phone to a PC for the first time,
allow the PC to install the USB device drivers first. Please note that this may take some time to
complete.

If there are problems after the driver installation, check that the USB connection is active from
the Windows Control Panel. If the problem persists, contact the local PC support.

Steps
1. Start Phoenix, and log in.
2. Choose File—Manage Connections... .
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3. To add a new connection, click Add.

1% Manage Connection =10 x|

Priority list:

INO CONNECTION

Add ‘ | ] Apply ‘ Close ] Help ]

4. Select Manual mode, and click Next to continue.

If you want to create the connection using the Connection Wizard, connect the tools and a phone to your
PC. The wizard will automatically try to configure the correct connection.

Select mode } x|

Mode

" Wizard
* Manual

Select mode to use. If your system has a connection
wizard installed you can use it to add a connection,
else you have to use manual mode.

Mest » Cancel | Help

Figure 17 Select mode: Manual

i For an FPS-10 flash prommer with a USB Connection, choose the following connection settings:

Media: FPS-10 USB

DEVICE_INDEX: O

SERIAL_NUM: See Serial No from the label attached to the bottom of FPS-10
ACTIVE_MEDIA: USB

ii  For an FPS-10 flash prommer with a LAN connection, choose the following connection settings:

Media: FPS-10 TCP/IP

NET_SERV_NAME: Click Scan.... Choose your own FPS-10 device based on the correct MAC address.
See Serial No from the label attached to the bottom of your FPS-10.

PORT_NUM: Use the default value, and click Next.
PROTOCOL_FAMILY: Use the default value, and click Next.
SOCKET TYPE: Use the default value, and click Next.
TX_BUFFER_SIZE: Use the default value, and click Next.
RX_BUFFER_SIZE: Use the default value, and click Next.

iii For an FPS-8 flash prommer, choose the following connection settings:

Media: FPS-8
PORT_NUM: COM Port where FPS-8 is connected
COMBOX_DEF_MEDIA: FBUS
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iv For a plain USB connection, choose the following connection settings:

Note: First connect the DKE-2 USB cable between the PC USB port and phone.
¢ Media: USB
5. To complete the configuration, click Finish.
6. Click the connection you want to activate. Use the up/down arrows located on the right hand side to move
it on top of the list, then click Apply.

T/ Manage Connection i =101 ]

Priority list:

FPSE COM1 FEUS
FPS-10 TCP (10.164.165.75)
FPS-10 USE [USE)
MO CONMNECTION

add | pelete |  Edt |  Apy | Cose | Hep |

Figure 18 Connections list

The connection is activated, and it can be used after closing the Manage Connection window.
The connection information is shown at the right hand bottom corner of the screen.

TH0[[7 ewmuss

Figure 19 Connection information

7. To use the connection, connect the phone to your PC with correct service tools. Make sure the phone is
switched on, and then choose File—Scan Product.

Results
The product support module information appears in the status bar:

|[V 2.0436v19.1, 18-10-04 , RM-1 , (c) NOKIA, [ ¥ 2.39.126 , 18-10-04 , RM-1 , (c]

Figure 20 Product support module information (example from RM-1)
B Installing flash support files for FPS-10

Prerequisites

Note: You need to install flash support files for FPS-10 only, if you don’t have the latest Phoenix
available or the flash support files have changed after the latest Phoenix release.

¢ Flash support files are installed automatically, when you install Phoenix. Use Phoenix packages later than
June 2006.

e Normally it is enough to install Phoenix and the phone-specific data package because the Phoenix
installation always includes the latest flash update package files for FPS-10.

e Aseparate installation package for flash support files is available, and the files can be updated according
to this instruction, if updates appear between new Phoenix / data package releases
Context

If you are not using a separate installation package, you can skip this section and continue with [[[ERROR:
Unable to generate link title]]] (page ) after installing a new phone data package.
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Steps
1. To begin installation, double- click flash_update_x_yy.exe.

Flash Update - InstallShield Wizard 5

Welcome to the InstallShield Wizard for Flash Update 03.18.004

The InstallS i will update the installed version 03.18.003 of Flash Update tc version
03.18.004. ~ click Next.,

InstallShield | < Back ] > Cancel

Figure 21 Flash update welcome dialog

If the same version of Flash Update package already exists, and you want to reinstall it, the previous
package is first uninstalled. Restart installation again after that.

2. If you try to downgrade the existing version to older ones, the setup will be aborted. If you really want
to downgrade, uninstall newer files manually from Control Panel and then rerun the installation again.

Flash Update - InstallShield Wizard = |

ou have newer version 03,18.004 of the 8
1F you want to instal obler version 03, 18.003 you need to
unirstall the current version before.

Setup vl exk.

Figure 22 Flash installation interrupted

If an older version exists on your PC and it needs to be updated, click Next to continue installation.
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3. Itis highly recommended to install the files to the default destination folder C:|Program Files|Nokia
|Phoenix. Click Next to continue.

Flash Update - InstallShield Wizard _5'

Choose Destination Location

Setup will nstall Flash Update 03.18.004 in the following folder.

To install to this folder, chick Next To install to a different folder, click Browse and select another
folder.

Destination Folder

C:\Program Files\Mokia\Phoenix

InstallShizld | <Back i. [ Next> | ] | Cancel i

Figure 23 Flash destination folder

When installing the flash update files for the first time you may choose another location by selecting
Browse. However, this is not recommended.
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4. To complete the installation procedure, click Finish .

Flash Update - InstallShield Wizard

InstallShied

InstallShield Wizard Complete

The InstallShield Wizard has successfully installed Flash Update 0318.004. Click Finish to exit the
wizard.

Cancel

Next actions

Figure 24 Finish flash update

FPS-10 flash prommers must be updated using Phoenix!

B Updating FPS-10 flash prommer software

Steps

1. Start Phoenix Service Software and log in, manage connection correctly for your flash prommer.

2. Choose Flashing—Prommer maintenance.

3. When the new flash update package is installed to the computer you will be asked to update the files to
your Prommer. To update the files, click Yes. Click OK if the computer informs you about an unsafe removal

of the device.

4. Alternatively you can update the FPS-10 flash prommer software by clicking the Update button.
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5. Wait until you are notified that update has been successful; the procedure will take a couple of minutes.
(Click OK to close the Update Done window.

! Update Done X x|

{\1\9 Piommer SW updated succesfully.

CK

Figure 25 Prommer SW update finished

6. If you are using the FPS-10 flash prommer, check that it is detected from the progress info. Check also the
status leds in the FPS-10. The MODE? led (green), VBAT and POWER leds (red) should be lit. If you are using
LAN connection, the LAN led (yellow) should be blinking.

7. Check thatyour FPS-10 flash prommer has enough memory. Flashing the RM-88 with FPS-10 needs at least
128 MB of SRAM memory in the prommer.

=lojx]
~FPS10Info———— Flash Box Files
s [0oe00a13288C File name | Type | File ID | Version [ size | -
h3_sam_nand_gbbm.fg Algo 1 001.012.000
HwW IS h3_sam_nand_xsr.fg Algo 2 001.018.000
] h3_sam_nand_xsr_sm.. Algo 3 001.017.000
Flash Size 124386304 RAPIGY3_algols  Algo 4 001,008 001 | |
te_esst.fia Algo 5 004.043.000
FreeFlash (b)  [1846%632 te_amd.fia Algo 6 004,042,000
: 113421 7728 te_amd_b.fia Algo 7 004.043.000
SEah e t2_amd fia Algo 8 (004.043.000
Free SRAM (b) [117649408 t2_amd_b.fia Algo 39 004.043.000
feooRAD) w3_amd fia Algo 10 004.043.000
Boot SW [VE170 16052 3_amd_b.fia Algo 1 004.043.000
w2_amd fia Algo 12 004.043.000
FPGA W C1.7.0 16-05-2 s2_amd_b.fia Algo 13 004.043.000
w3_amd_b.fia Algo 14 004.043.000
Appiication Sw [VA1.7.0 16052 w2_amd_b fia Algo 15 004.043.000
te_intel fia Algo 16 004.043.000
Seftest Status [TEST OK I int_h fia Alan 17 Nn4ndanmn hd|
= [oooo
~Progress Info
Finishing file upload... 0% ZI
File upload finished 100%
Prommer updated successfully. Time taker: 2 min 55 sec
Initiahzing
{1510 detected based on connection seftings ‘EI
Update | Delete | Repot | Fei vate|  Deisle | EPS10Conf|[ Close |  Hep |

Figure 26 Prommer maintenance window
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Alternative steps

¢ You can update FPS-10 SW by clicking the Update button and selecting the appropriate fpsxupd.ini file
in C:|Program Files|Nokia|Phoenix|Flash.

open 2%
Lookin: [ Flash x| «EerE-

. e —
_13.00.002
%] fpsBupd.ini

Flonone:  [fpsBupdin 2 [oen |

Fles of type: I fles (i) X _Cecel |

i

Figure 27 Flash directory window

¢ All files can be loaded separately to the prommer used. To do this, click the right mouse button in the
Flash box files window and select the file type to be loaded.

More information can be found in Phoenix Help.
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B Service tools

The table below gives a short overview of service tools that can be used for testing, error analysis and repair
of product RM-88, refer to various concepts.

AC-34 Universal power
supply
Universal power supply
e (A-31D USB cable
K '\ The CA-31D USB cable is used to connect FPS-10 or FPS-11 to a PC. It is
included in the FPS-10 and FPS-11 sales packages.

’9& CA-56RS RF cable

Small RF cable that is used for RF tuning with MJ-67 module jig.
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CU-4 Control unit

CU-4 is a general service tool used with a module jig and/or a flash
adapter. It requires an external 12 V power supply.

The unit has the following features:

o software controlled via USB

e EM calibration function

e Forwards FBUS/Flashbus traffic to/from terminal
e Forwards USB traffic to/from terminal

¢ software controlled BSI values

¢ regulated VBATT voltage

e 2 x USB2.0 connector (Hub)

e FBUS and USB connections supported

When using CU-4, note the special order of connecting cables and
other service equipment:

Instructions

Connect a service tool (jig, flash adapter) to CU-4.
Connect CU-4 to your PC with a USB cable.
Connect supply voltage (12 V)

Connect an FBUS cable (if necessary).

Start Phoenix service software.

Ul A W N

Note: Phoenix enables CU-4 regulators via USB when it is

started.
Reconnecting the power supply requires a Phoenix restart.
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DKE-2 Mini-USB cable
USB to mini-USB connector cable.

FLS-4S Flash device

FLS-4S is a dongle and flash device incorporated into one package,
i developed specifically for POS use.

FPS-10 Flash prommer
FPS-10 interfaces with:

|« PC

¢ (Control unit

¢ Flash adapter

e Smart card

FPS-10 flash prommer features:

¢ Flash functionality for BB5 and DCT-4 terminals

Smart Card reader for SX-2 or SX-4

USB traffic forwarding

USB to FBUS/Flashbus conversion

LAN to FBUS/Flashbus and USB conversion

¢ \usb output switchable by PC command

FPS-10 sales package includes:

e FPS-10 prommer

e Power Supply with 5 country specific cords

e USB cable
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FS-5

Product specific
adapter

RM-88/RM-89 specific adapter.

M]-67

Module jig

RM-88/RM-89 specific module jig.

Table 7 Attenuation table for MJ-67

System Channel Tx/Rx-att. (dB)
GSM 850 128 0.2
190 0.1
251 0.1
GSM 900 975 0.1
38 0.1
124 0.2
GSM 1800 512 0.3
698 0.2
885 0.1
GSM 1900 512 0.5
700 0.6
810 0.8

Measured with Universal Radio Communication Tester CMU-200.

Note: Tx-attenuation tolerance is +/- 0.5dB
Rx-attenuation tolerance is +/- 1.0 dB

R]-86

Soldering jig

RM-88/RM-89 specific soldering jig.
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N SA-82 Flash adapter
antenna coupler

RM-88/RM-89 specific flash adapter antenna coupler.

¢ Flash adapter antenna coupler SA-82 attenuation table for NOKIA
E62, measured with Universal Radio Communication Tester
(MU-200.

Table 8 Attenuation table for antenna coupler SA-82

System Channel Tx-att. (dB) Rx-att. (dB)
GSM 850 128 5.8 4
190 5.3 3
251 5.3 3
GSM 900 975 5.8 4
38 5 4
124 5 4
GSM 1800 512 1.7 6
698 74 6
885 7.2 5
GSM 1900 512 79 6
700 6.2 6
810 5.6 6

Note: Tx-attenuation tolerance is +/-0.5 dB.
Rx-attenuation tolerance is +/-1.0dB.

SRT-6 Opening tool

SRT-6 is used to open phone covers and B-to-B connectors.
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SS-46 Interface adapter

SS-46 acts as an interface adapter between the flash adapter and
FPS-10.

SS-62 Generic flash adapter
base for BB5

e generic base for flash adapters and couplers

e SS-62 equipped with a clip interlock system

¢ provides standardised interface towards Control Unit

e provides RF connection using galvanic connector or coupler

¢ multiplexing between USB and FBUS media, controlled by VUSB

SS-76 Domesheet assembly
jig
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B Service concepts

Flash concept with FPS-10

LAN Alternative connection to FPS-10
W g viaTCP/IP (LAN) or USB

FPS-10

SERVICE
SOFTWARE

..........

Figure 28 Basic flash concept with FPS-10

Description Type

FS-5 Flash adapter
SS-46 Interface adapter
(A-35S Power cable
XCS-4 Modular cable
Standard USB cable
FPS-10 Flash prommer box
Standard USB cable
PKD-1 SW security device
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MJ-67 module jig concept

LAN  Alternative connection to FPS-10

GPIB ] via TCP/IP (LAN) or USB

T

Connect to PC UsB USB‘

via GPIB card |

=
1 PKD-1 j== .
. A | | _:__!:-—'-;.-%-_-_3 JI
PC =T afisia oL P FPS—IU\' T—

_.| . toPower
<—=— supply

PCs-1

W SERVICE

SOFTWARE

'.;...;.... 5
7 | =W, W .
t p - o
i 7 I xts«t«?
XRS6 A j ab
MJ-67 L4
7
¥4
t
r A\
Mea;urement i : CU-4
equipment . {
FOR WLAN TESTING

Figure 29 MJ-67 module jig service concept

Type Description

M]-67 Module jig

u-4 Control unit

FPS-10 Flash prommer box
SX-4 Smart card

XCS-4 Modular cable
PCs-1 DC power cable

Standard USB cable
Standard USB cable
GPIB control cable
XRS-6 RF cable

PKD-1 SW security device
RF shield box
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POS (Point of Sale) flash concept

DKE-2 <

SERVICE
SOFTWARE

Figure 30 POS flash concept

Type Description

(A-53 USB connectivity cable
FLS-5 POS flash device
ACP-8 Power adapter
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Service concept for RF testing and RF/BB tuning
GPIB

— .

Connect to PC

)

via GPIB card i
=
PKD-1 j===
. Ea

PC N S0

- toPower
.—-:__ supply
PCS-1
SW SERVICE
SOFTWARE

Smart Card
Reader

—

f
rd \
Measurement
equipment

-4

FOR WLAN TESTING

Figure 31 Service concept for RF testing and RF/BB tuning

Description Type
M]-67 Module jig
u-4 Control unit
Standard USB cable
PCS-1 DC power cable
Standard USB cable + smart card reader
SX-4 Smart card
XRS-6 RF cable
GPIB control cable
PKD-1 SW security device

RF shield box

Page 4 -14 COMPANY CONFIDENTIAL Issue 1
Copyright © 2006 Nokia. All rights reserved.



RM-88 NOKIA

Service Tools and Service Concepts Nokia Customer Care

CU-4 flash concept with FPS-10

LAN  Alternative connection to FPS-10
y g via TCP/IP (LAN) or USB

- - |

h _!__' — J
FPS-10 x
1, 1

- - 1o Power
..\’;' supply i
P(S-1
SERVICE / \

SOFTWARE

$5-62
Figure 32 CU-4 flash concept with FPS-10

Note: FPS-8 concept can also be used for flashing.

Description Type

SS-62/FS-5 Flash adapter

(U-4 Control unit

XCS-4 Modular cable
PCS-1 Power cable

FPS-10 Flash prommer box

Standard USB cable
Standard USB cable
PKD-1 SW security device
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RF testing and BB testing/tuning

LAN  Alternative connection to FPS-10

GPIB g g via TCP/IP (LAN) or USB
A —————————— T T
Connectto PC usB Use
via GPIB card | . A
PKD-1 i _
" o )
| A~ —
PS10
— to Power
<—=— supply

SERVICE
SOFTWARE

Measurement
equipment

P(5-1

Figure 33 RF testing concept and BB testing/tuning

Type Description

SS-62/FS-5 Flash adapter
u-4 Control unit
SA-82 RF coupler
PCS-1 Power cable
XCS-4 Modular cable
Standard USB cable
Standard USB cable + smart card reader
SX-4 Smart card
GPIB control cable
XRS-6 RF cable
PKD-1 SW security device
RF shield box
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B Disassembly instructions

TORX PLUS® SIZE 6
SCREWDRIVER

SRT-6 , METAL TWEEZERS

TORX PLUS® SIZE 6
S(REWDRIVER D(—PLUG

BT AT |
TORX PLUS

“SIZE 6 BIT

1. Needed tools.

2. Cover the window with a protective film.

3. Push the BATTERY RELEASE BUTTON and remove the
BATTERY COVER.

4. Unlock the snaps of the ANTENNA LID with
the SRT-6.

5. Carefully, lift up the ANTENNA LID.

6. Unscrew the six Torx Plus® size 6 screws in the order
shown. Do not reuse the screws.
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7. Remove the assemblies from the A-COVER ASSY. 8. Gently, open the LCD connector with the SRT-6.

9. Unscrew the Torx Plus ® size 6 screw. Do not reuse 10. Unscrew the Torx Plus ® size 4 screw. Do not reuse
the screw. the screw.

11. Remove the LCD MODULE and the WINDOWS ASSY. 2. The EARPIECE drops out easily by pushing it down

h a screwdriver.
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13. Use the SRT-6 to separate LCD-MODULE from the 14. Remember to cover the inner side of the WINDOW
WINDOWS ASSY. IASSY end the LCD MODULE with protective film.

L\

)
\
W

& -l "i
LAk

A
= \

15. Separate the KEYMAT from the A-COVER ASSY. 16. If needed, carefully unlock and remove
the OPERATOR LOGO.

17. First lift up the ANTENNA ASSY and then pull it out. 18. Remove the ENGINE MODULE from the CHASSIS.
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19. Use the DC plug to remove the DC-JACK

/! v

L8 Skt
20. Remove the MICROPHONE with tweezers.
Avoid bending the spring contacts.

-

22 Note: The JOYSTICK BUTTON ASSY is glued to the CHASSIS.
Carefully, separate the parts from each other with SRT-6.

23.Remove the JOYSTICK BUTTON ASSY with tweezers.

24. Unlock the SIDE BUTTON MODULE ASSY...
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25. ...and remove it from its socket. 26. Unlock the both snaps of the CONNECTOR HOUSING
INCL. IRDA WINDOW...

27...and remove it. 28. Remove the BATTERY RELEASE BUTTON and the BATTERY
RELEASE SPRING.
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B Tips for assembly

1. Take special care to all spring contacts on the ENGINE
MODULE when assembling the unit.

2. Always use a new screw. Tighten the Torx Plus
size 4 screw to the torque of 17 Nem.,

== 8

3. First insert the guide pins of the ANTENNA ASSY into
the recesses of the CHASSIS, then place the ANTENNA ASSY
it into its socket.

Ve £

4. Always use a new screw. To avoid damaging the plastic
thread, first turn the screw slightly left to engage

the thread and then tighten it to the torque of 22 Ncm.

5. Always use new screws. Tighten the six Torx Plus

size 6 sarews to the torque of 17 Ncm in the order shown.

Page 5-10

COMPANY CONFIDENTIAL

Copyright © 2006 Nokia. All rights reserved.

Issue 1



Nokia Customer Care

6 — BB Troubleshooting and
Manual Tuning Guide

Issue 1 COMPANY CONFIDENTIAL Page 6 -1
Copyright © 2006 Nokia. All rights reserved.



NOKIA RM-88

Nokia Customer Care BB Troubleshooting and Manual Tuning Guide

(This page left intentionally blank.)

Page 6 -2 COMPANY CONFIDENTIAL Issue 1
Copyright © 2006 Nokia. All rights reserved.



RM-88 NOKIA

BB Troubleshooting and Manual Tuning Guide Nokia Customer Care

Table of Contents

Introduction to baseband troUDIESNOOTING.......coivvviiiieiieeeeeteectecrceree ettt esseesre e esssessessresssesssssesans 6-5
Baseband mMain troUDIESROOTING.......o.vouiiieeieeeeeteeetee ettt tee s e esstsesessbessbessesssesssssssssssesssessessseses 6-6
General power checking troUBIESROOTING......cuevuiiiieeeeeteeceeceee et sae e sresbesseesnessessessnennen 6-7
Battery current measuring fault troUDIESNOOTING.......cvivvieeiiiececrctececrcrerecr ettt er e e s esnesseene 6-8
Flash programming fault troUDIESROOTING......c..ovivierieeeiceeeeeecrctcreece et r e sesseessesressessesssensenne 6-9
KeyDOArd trOUDIESROOTING.....cooveivieeeeteetectectectecrecteerecr et s s et e sresssesssessressesssessseesssessessesssesssesnsesareses 6-9
USB interface troUDIESROOTING......ovieviieticteceectceceetec ettt e etes s e s st essessesssesssssssessesssesssesseesesssessren 6-11
Charging troOUDIESROOTING......couieeiieiceeetcet ettt es et ee st ssbessbessbessesatessesssssssesessesssesssesnsesntesssenses 6-12
Dead or JAMMEd trOUDIESNOOTING......coeeieeeieeeeececctetecee ettt e etessessesssesnessessessessesnessessessesssensennens 6-13
IrDA LrOUDIESROOTING.....eiveieiceeeieetecrctctrcte et eres st e e essressressesssessesssesssesssesssesssesssessesssesssesssesssesssessenses 6-14
VDI trOUDIESROOTING.... oottt esbe e b essresbesssessnessssssesssessesasessaesssensesssenseens 6-15
MiNiSD trOUDIESNOOTING.....eieeieiericteceetcectecectecrcr ettt e s e s esbessbes s e s s esssesesabesssesssesssesssensessesasenssens 6-16
Y (oYU T o] [T o o) x o TSR 6-17
Display MOAUIE troOUDIESNOOTING.....ccueieieetieeiiteeteet ettt eeaeessessresstesressreesesssssssssssesssesssesssesssesssessesssseses 6-18
General instructions for display troubleSNOOLING........coeeieiiieiieecceeteeercrcereee s eseens 6-18
Display faUlt trOUDIESNOOTING.....c..ovieeeieeeeteteeecctcteecrceee et ebessesssessessessesseessessessessesssensen 6-20
Display and keyboard backlight troubI@SNOOLING....c..covieeieeieeeetecterctecrcrceeresrere s s essnerens 6-21
EL backlight fault troUDIESNOOTING......coviieeeeiieieceeeteeercr ettt e e e seeseebesssessnessseseen 6-24
ALS trOUDIESNOOTING . ..ccueieeeieeerecteeectectcctt ettt cree st e sessres e sssesssesssessssasesssesseessesssessesnsesssessesnsesssesssensaes 6-25
LED driver trOUDIESNOOTING . ..cooueieieeieeietieteetee ettt et ceseeesesesseseessesssessssessesssesssesssesssesssesssesssesssessss 6-28
BlUETOOTN trOUDIESNOOTING....eeeeeeeeeeieeeteteeteteeecececrercte et stesbe s se e e essessessessessessessessessessssseensessensensensens 6-29
Introduction to Bluetooth troUDIESROOTING......cueiiiiieeieeetercrcrcrcr et sressressseseesne 6-29
BlUELOOLN SETEINGS FOr PROENIX.....eiuvireritietectececrcteteteeteerer et etesresseessessessessessessesssessessensensessessessesseensensen 6-29
BlUETOOLN SEIf tESTS 1N PROGNMIX...uicueeeeeeteeteeeeeeeeteteceeeeeesteteesee e eseeseesaessesssessessessessessasssessensensessansesseennen 6-30
Bluetooth BER failure troubIESROOTING......couvveviieiieictieeeteececectecreeeer et eese e seesresssessesssesssesssesseen 6-32
BT audio failure troUbDIESROOTING.....cocvievieeieeeeeeeteeeceecet et cetecsaeeaessessbessessesssesssesssessssssssssssssesssseses 6-33
AUAIO trOUDIESNOOTING....cevevetetieeeceecctctcretete et ere s essesaesbessessessessaesnessessessessessessensessessessssssessessensens 6-34
Audio troubleSho0tiNng TESE INSTIUCTIONS. .....covireieeeciintertecteeieete e esaressreeseessressresssesssesssesssesssesssesssens 6-34
Internal earpiece troUDIESNOOTING......covviviiiiieicecectececeere et e sr e e essesssesasesasesssennne 6-37
Internal Microphone troUDIESROOTING......cvivviiieeiectecteecr bbb s e ssessessesaresasessensns 6-38
g L 0 10 ] o] T g oY Lo [ Lo R 6-39
External microphone troUBIESNOOTING......cocvivvieiiieeeeceee ettt csaeesre st essessessessseessesssessessrens 6-40
External earpiece troUDIESNOOTING. ...ttt sae e se s essessesbessessnessensennan 6-41
Introduction t0 aCOUSEICS trOUDIESNOOTING....covicriirierieriectecteetecececre et esre e e e s esaresssesssenne 6-42
EQrpiece troUDIESNOOTING......ccovevieeeeeeectecetcececeetesr e ere e e s e aresseesbesssesssesssesssessesasesssesssensren 6-43
ACOUSTICS THF trOUDIESNOOTING...c.uvieueeeiiiiieeiteceectecteercrct et e e s s e s s esss e se e beessesssesssesssesssesssesssenseses 6-44
MiCrophonNe trOUDIESROOTING.....coouiieieeieeeeeectecer ettt st et esseesssesssssesssesssesssesssessseseessenseen 6-45
Baseband ManUAl TUNING QUI......ooviveieeieeeeeieeeeteeteeeeereeteeaeessessessessseessesssesssessesssesssesssesssesssssssessesssens 6-46
Energy management CalIDratioN...... et sr et ssesse s e s ebesesneesnesnennen 6-46
List of Tables
Table 9 Display module troUDIESNOOTING CASES......covievieiiiieieectecrereresresreeressresressseesssesssesssesssesssessrees 6-18
TADIE 10 PIX@I AOTOCLS....eeuveveereereeeeteeteeeeeetecteeteeeeteteeseeseeseesessesseessessessessasseessessensasseessessensensesseessersensesseessenes 6-19
Table 11 CaliDration VAlUE HMILS......cucceeeieeiieieeeeeetetecteeeeeeteereeseeseessesaesseessessessessessesssessensessesssessessessesseenes 6-46
List of Figures
Figure 34 Flashing pic 1. Take single trig measurement for the rise of the BSI signal........ccccoveeeveereevevennene. 6-9
Figure 35 Flashing pic 2. Take single trig measurement for the rise of the BSI signal........cccoveveveeveevenennene. 6-9
Issue 1 COMPANY CONFIDENTIAL Page 6 -3

Copyright © 2006 Nokia. All rights reserved.



NOKIA RM-88

Nokia Customer Care BB Troubleshooting and Manual Tuning Guide
Figure 36 Ambient Light Sensor Calibration WiNAOW.......cc.eoveeeeeirneiniieriitieeeeseensessreeseessesssesssessesssessesssesssens 6-26
FIGUIE 37 BER TOST FRSUIL.....eeeeeeeeeeteeteetececectetetecteete e eseestesesessessesssessessessessessessessesssessessessessessessessasseessensensan 6-30
Figure 38 Bluetooth Self teSES iN PROENIX.....ccucvuiirieeeritetetececectcteteee e eresreresss e essessessesseessessessessessesssensen 6-31
Figure 39 Single-ended output waveform of the Ext_in_HP_out measurement when earpiece is
CONNEBCERA......eeeeeeeeeeeeeeteereeeeteeteeeeeertesseeseessesaessessaessesessaessessensassasssessessessaessessensessasssensessesseessensensessaensen 6-35
Figure 40 Differential output waveform of the Ext_in_IHF_out out loop measurement when speaker is
CONNEBCERA...eeeeeeeeeeeetcteeteeeererteee e et e steeseessesaessesssessessesseessessessessasssessessessaessessensessaessensessesssessensessessnensen 6-35
Figure 41 Single-ended output waveform of the HP_in_Ext_out loop when microphone is connected....
6-36
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B Introduction to baseband troubleshooting

This chapter outlines the troubleshooting process for any baseband related problems reported from our
customer. All troubleshooting by service technicians will be limited to those parts that are not under any
shields.

Basic Troubleshooting for RM-88

The most likely problems that may be reported with RM-88 engine are listed below.

Phone does not power up or gets jammed during startup.
Abnormal current consumption.

Flashing does not work.

Charging does not work.

Display does not work.

Keypad does not work.

Display backlight does not work.

Keyboard EL dome sheet does light up.

Mail indicator LED does not work.

Phone gives SIM card error.

Phone cannot access SD card.

USB does not work.

Audio (earpiece, microphone, and/or IHF) does not work.
Audio headset does not work.

Volume key does not work.

Bluetooth does not work.

IRDA does not work.

Issue 1
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B Baseband main troubleshooting

Troubleshooting flow
|/- Start >

\
v

Phone does not start up or is
jammed.

Go to Dead or jammed
device troubleshooting

Go to Power key
troubleshooting

/~

/

Abnormal current consumption

v

AN

Go to Battery current
measuring fault
troubleshooting

Go to General power
checking troubleshooting

Y /

Flashing does not work or the
problem is not clearly defined

Goto Flash
Programming

|

v

Charging does not work

Go to Charging
troubleshooting

/

Display does not work.

Go to Display fault
troubleshooting

l

Keypad does not work.

Go to Keyboard
troubleshooting

{

Backlights do not work

Go to Display and
keyboard backlight
troubleshooting

LED driver
troubleshootmg

/

!

Phone does not read SIM card.

Go to SIM
troubleshooting

ALS
troubleshooting

v

Phone does not read SD Card.

Go to SD Card
troubleshooting

l

USB does not work.

Go to USB
troubleshooting

v

Audio(Mic/Earpiece/IHF) does not
work.

Acoustics

Audio troubleshooting troubleshooting

/
/
—~/ /

v

Bluetooth does not work

Go to BT troubleshooting

o b

/
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B General power checking troubleshooting

Troubleshooting flow

—
.

N
Switch power\.

. ON )
\
AN /

S -

—

Is there short circuit inside some
ASIC orin its load (e.g. from
some regulator output to GND)?
Also possibility of short circuit
from VBAT to GND

V\\
Is phone's\_\
current consumption

. exeptionally large
(> 400mA)

YESH ——YES—p

Check PWB for shorts on
components outside the shield,
if none found, replace phone.

No high current
problem found.
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B Battery current measuring fault troubleshooting

Troubleshooting flow

Note: If Phoenix current
Value = multimeter value
=> 0K. N2300 is capable to

measure -2...+2A range.

/" Thereisadoubt that "
| phone doesn’t measure |
\ battery current properly. /

Connect Nokia approved

Nokia approved

NO—p battery and charger.
r
battery and charger? Retest.
Read battery
current (Ibat) with
Phoenix. Is the value Battery current

acceptable? (Verify
current with e.g.

measurement works fine.

multimeter)

T

YES

NO
4

Perform battery current
calibration (Ibat) using
Phoenix, CU-4 & SF-??. (Ibat
is calibrated using 500mA
current value.)

Is battery current
measuring working?

NO

v

Check phone’s battery,
contacts in lines from
battery to N2300.

Are there contact
problems?

YES

v

Try to make contact
(e.g. by soldering).

NO—p»

Replace phone.
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B Flash programming fault troubleshooting

Troubleshooting flow

Eile Measure  Analyze  Utilities  Help 10:24 A
e .

Figure 34 Flashing pic 1. Take single trig measurement for the rise of the BSI signal.

Saved: 05JUL 2004 13:24:19

File Control Setup Measure Analyze

d ET—1
0~ UM Q7 IET = 0 o

‘When flashing has started

Lilities  Help 1:24F

ofecig| :j:.j:‘f

Figure 35 Flashing pic 2. Take single trig measurement for the rise of the BSI signal.
B Keyboard troubleshooting

Context
There are two possible failure modes in the keyboard module:

e 0One or more keys can be stuck, so that the key does not react when a keydome is pressed. This kind of
failure is caused by mechanical reasons (dirt, corrosion).

Issue 1 COMPANY CONFIDENTIAL Page 6 -9
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¢ Malfunction of several keys at the same time; this happens when one or more rows or columns are faulty
(shortcut or open connection). For a more detailed description of the keyboard and keymatrix, see
section Keyboard in System Module.

If the failure mode is not clear, start with the Keyboard Test in Phoenix.

Troubleshooting flow

Keyboard failure

Check domesheet, replace if it
appears misaligned or damaged.
Retest. If this doesn't work reflash
phone SW. If the problem persists,
replace phone. This fault maybe due

All keys
inoperative?

to faulty HW.
ek L Tt e
X4501.
Page 6 -10 COMPANY CONFIDENTIAL Issue 1
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B USB interface troubleshooting

Troubleshooting flow

USB FAULT

Connect phone
0 PC with known good
DKE-2 USB cable. PC
ecognizes phone as USB
device?

Customer’s cable broken.
END

Check system connector
(X2001). Change if
needed.

Check orientation of

RZ007. Change USB ASIP (R2007).

Check orientation of

R2008. Change R2008.

With DKE-2 cable
connected, probe pins
2 and 3 of X2001.

Signals present?

Re-flash phone and re-
test, if problem
persists, replace phone

PC recognizes phone as
USB device?
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B Charging troubleshooting

Troubleshooting flow

" Charging does not work
‘when Nokia approved
charger is connected

Y

Perform EM calibrations and verify by
Phoenix's ADC reading feature. Verify
fault with another battery and
charger.

v

Charging OK? > YES—p», END

NO
Y
Check with Phoenix ADC

that BTEMP is
-30C.+85C.

Y
< BTEMPOK? —p=  Replace phone,

YES
L 4
Check with Phoenix ADC
readings that BSI value is

correct. (Charging is possible
with 55k0hm...130k0hm)

BSI value OK? ~—— N0 Replace phone.

YES
4
Measure VCHAR line voltage
when charger is connected (over
€2000).

Y

Check F2000, L2000, C2000,

<\ VCHAR >3v7 NO-» " (5001, R2051 and X2000.

YES
4

) Is ADC
. readings VCHAR value -
. and measured VCHAR
value the same?

YES
v

Measure
charger current. -~ NO-p=  Reflash phone.
Is it <100mA?
YES
Y

Replace phone.
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B Dead or jammed troubleshooting

Troubleshooting flow

/ mmone

| deador |

Qmmey

ress phone's
power key -> |s
phone's current
consumption =0

Check VBat voltage and
YES# contacts in VBat line (e.g.
battery connector)

NO

Is phone's
current consumption
large (> 400mA)

s some component
very hot 7

Go to power key
Trouble Shooting

Go to charging
troubleshooting

A
YES

Connect nokia
approved charger. Is
phone charging?

NO

Is there open circuit
somewhere?

NO

Repair the open circuit
(e.g. by soldering)

Short circuit inside or
under the component or
some of its loads is short
circuited (change the
component which is short
circuited)

YES—»

GO to general power

NO

un BB-selftests
Are all those
hoenix tests O

hoenix Connection

works 7 YES

display test
hoenix OK? (figure
in display screen
OK?)

troubleshooting

Go to display module
troubleshooting

NO Check the fails -> Go to Flash the phone
l relevant troubleshooting
section
Go to general power
troubleshooting
Is phone’s flashing Go to flashing
working? N troubleshooting
YES
Is the Phone NO-» Go to re.Ievant )
working? troubleshooting section
YES
| A
N
END )
o /
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B IrDA troubleshooting

Troubleshooting flow
IrDA doesn’t work

Check R4423,
measure voltage
of IrDA module
Pin1 (~Vbat), Pin6
(2.5V) and Pin7

(1.8V)
N
~ Change IrDA Problem
Voltages OK YeS P module N4401, solved?\—@
No

¢ Measure RxD,
TxD and SD

sighals

Check R4423 and
change if needed

Rt
@nals OK?
Voltages OKXY&S—D

\/ Retest
No
v

Replace phone.

Replace phone.
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B Vibra troubleshooting

Troubleshooting flow

Problem in vibra

Check the vibra motor,
pads and clean the PWB
pads

Problem
solved?

Activate vibra by Phoenix
vibra control.

ibra contro No | Change Vibra, .
with Phoenix M2100 and r ;‘;’:s? Reh'::ﬁ;e
works? re-test. ) p ’
during incoming Replace
call? (when sets phone.
Problem solved
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B MiniSD troubleshooting

Troubleshooting flow

MiniSD FAULT

Save picture to
known good
MiniSD card

Save and read
succeed?

Run memory
card test with
Phoenix.

END

No MiniSD IF
failure. MiniSD Format or replac;
card corrupted or MiniSD card /
damaged.

Replace phone.
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B SIM troubleshooting

Troubleshooting flow

D

/

( SIM FAULT

\

A S
PN

Check & clean connector
contacts & pads. In case
replace connector

" CheckSIM ™.  NO
< connector (X2701).
S oK?

Go to general power

-
l YES ’ checking troubleshooting

- A
/ / . / o \ )y \\\
Perform SIM BE" NO Phoenix can ™ NO - N NO
’\ selftests \- »< communicate with \\ - F’erﬁotrer:tflgéa self™,
. oK? 7 “ghone CMT side?~ AN . P
. . P
~ \\v,/ \
YES I ves
N PN
PN \ .
\\ Measure VSIMT ™ _Measure VSIMT-.

,f’/ p N .
_~"Perform Phoenix ™ NO “From pin 3 (X2701) with ™ NO - resistance to GND. ™
- Fin 3 (¢ ) i Is it low? (nom 480k \g

ll(/.-"7 --\
(RAP FAIL, Phone wil not‘-l

be repaired )i
A

< SiMtests. < _ osciloscope. 1.8V &3. ov ﬁ—pf( ) Replace phone.
. OK? e ulses seen after W when phone is nol//
N yd {\\ up? - Powered) e
N N
YES e YES }
y ™ Check and ¢l - 7N
eck and clean / S
e - NO battery centre ~._ NO
Is the SIM detection ™ y Check C2700.
Isthe Sl defection ™ Be{ contact, Veriy '\/ e - ChangeC2700.  |——
\ A BSI signal steady .. P
. e voltage o S
~ e
~_ ~
YES YES
Change SIM ASIP
(R2700)
-
—1
X ~
PN //’ S
- Check CLK. S NO '{fz?h:g)( sém?:t;\ NO
\/ RST & DAT at SIW S @Y andsM > Change SIM ASIP
~._gonnector (X2700) " Reset (2711), e (R2700) if not done yet
Slgnals plesen/a ignals ples;nt’?
. N
YES YES
P \
Qﬁeck SiM tu\
YE: /(J2T10} SIM dat:
- (2712) and SIM :)
" Reset (J2711). e
Eg(lals present?
- ,//
‘L NO
//, \\ "
e . Analyze SIM interface = -
~ R i - N
y NO signals & look for errors . Ay
< Problem solved? > in riseffalltimes due to (RAP FALL, Phane wil not
. A wrong fitted/faulty AN epa
. e passives -
~. I
YES

( END |
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B Display module troubleshooting

General instructions for display troubleshooting

The first step is to verify with a working display that the fault is not on the display module itself. The display
module cannot be repaired.

The second step is to check that the cellular engine is working normally. This can be done by connecting the
phone to a docking station and starting Phoenix service software. With the help of Phoenix read the phone
information to check that also the application engine is functioning normally (vou should be able to read the
APE ID).

After these checks proceed to the display troubleshooting flowcharts. Use the Display Test tool in Phoenix to
find the detailed fault mode.

Operating modes of the display

The display is in a normal mode when the phone is in active use.

The display is in a partial idle mode when the phone is in the screen saver mode.
The operating modes of the display can be controlled with the help of Phoenix.

Table 9 Display module troubleshooting cases

Display blank There is no image on the display. The display looks
the same when the phone is on as it does when the
phone is off. The backlight can be on in some cases.

Image on the display not correct Image on the display can be corrupted or a part of
the image can be missing. If a part of the image is
missing, change the display module. If the image is
otherwise corrupted, follow the appropriate
troubleshooting diagram.

Backlight dim or not working at all Backlight LED components are inside the display
module. Backlight failure can also be in the
connector or in the backlight power source in the
main engine of the phone. Backlight is also
controlled automatically by the ambient light
sensor.

This means that in case the display is working
(image 0K), but the backlight is not, follow the
Display and Keyboard Backlight troubleshooting.

Visual defects (pixel) Pixel defects can be checked by controlling the
display with Phoenix. Use both colours, black and
white, on a full screen.

The display may have some random pixel defects
that are acceptable for this type of display. The
criteria when pixel defects are regarded as a display
failure, resultingin a replacement of the display, are
presented the following table.

Page 6 -18 COMPANY CONFIDENTIAL Issue 1
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Table 10 Pixel defects

White dot defect Black dot Total
defect
1 Defect R G B White 1 1
counts Dot
Total
1 1 1 1
2 Combine | Not allowed.
d defect | 1yg single dot defects that are within 5 mm of each other should
counts | peinterpreted as combined dot defect.

Note: Blinking pixels are not allowed in normal operating temperatures and light conditions.
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Display fault troubleshooting

Troubleshooting flow

N
([ Display fault
AN 4

Turn the backlight on
with phoenix

[
A 4

Check if display
connector is properly
connected

X

/ AN
/// Try with \\ N
" functional display “Yes . \
< //—H_\Replaoe display /_;

\\

~._module. Image & _
“backlight OK?.~
AN g

NS‘\/{
\\\
_Picture OK, but~._ Yes Go to Backlight
\\\bacﬂlight fail? -~ troubleshooting
. ///
\T/
v

Measure RESX, CSX and WRX signals
from X4400 by oscilloscope during

phone startup.
L N
/,/ \\\ ,/’/ \\\\ e .
" Signals OK, ™. No " Problem . No _ /RAP FAIL, Phone"
. VPP1.8V? »  Change 24403 > solved? > will not be repaired)
AN e AN pd —
N N
Yes
/ ‘“\
Measure TE, DCX, RDX and data [\ END )
signals from X4400 by —
oscilloscope during phone startup.
N PN
i S No ~problem . No _/RAP FAIL, Phone"
" Signals OK, ™~._ S roblem [ ' \
S VPP1BV? » Change 24402 —»<  jed? \will not be repaired/
\\\ // \\\ ) - \‘q—p_/
N N
Yes
Yes e ™~
[ END 3
\_ )
/ - . \'\
r END j
N /
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Display and keyboard backlight troubleshooting

Context

The device has one LED driver that provides current for the display backlight.
The brightness of the display is adjusted by the Ambient Light Sensor (ALS).
You can enable/disable ALS with the help of Phoenix service software.

Display brightness can be adjusted manually, if ALS is disabled. If the ambient light sensor is enabled, it
adjusts the display brightness automatically.
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Troubleshooting flow

/ooty orterpont \

[ Display or keyboard

\ backlights fault /

Which part of
backlights is failing

Display

Reflash the
phone
and retest

Tumn display backlights
on with Phoenix

Go to ALS
troubleshooting

Display
backlights on?

Change display to a
known good one and
retest

Faulty LCD module

Display
backlights on?

Reflash the phone
and retest

SW failure

Display
backlights on?

Go to led driver
troubleshooting

Engine
keyboard
lights ok?

Go to EL troubleshooting

SW failure
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Related information

¢ Display fault troubleshooting (page 6-20)
e LED driver troubleshooting (page 6-28)

e ALS troubleshooting (page 6-25)
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EL backlight fault troubleshooting

Troubleshooting flow

EL back L:r%l::( does not WA R N I N G
; HIGH
el VOLTAGE

v

Check that EL dome | o

sheet and connection to » Change EL sheet +——— Backlights OK?
PWB is OKI

Yes

onmnect PRoenix 1o he No
phone, turn EL on.
Measure enable voltage
E=2V

Yes

Check N4402, L4402,

C4404, C4405, V4404

R4411, C4424, C4414
visually.

3

Measure VOUT at | Yes
C4406. See picture]

No

Y

Replace L4402 Yes
(CHOKE) and measure |—— —
VouT

No

Y

Replace N4402 No
(SMPS)

Yes
END

Yes

Backlights OK? ~ >——m» END -

No
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File Edt Vertical Honz/Acq Ing Display Cuwsors  Meagure  Math  Utlies  Help
Tek  Stopped Single Seq 1 Acgs _ 02 Mar 06 12:28:28 r'—‘-l

= |

Pk-PkiC4) 2040V

RMS(C4) 79.18Y
<

Freq(C4) 212 6Hz

ALS troubleshooting

Context

If a phototransistor is broken, replace it with a typical phototransistor.

After replacing the phototransistor or if calibration values are lost for some other reason, ALS re-tuning is
required.

Before starting the ALS calibration procedure, perform the 'Pull-up resistor calibration' in dark lighting
conditions, and write the measured 'correction’ value to the phone. After this ALS calibration procedure
is performed, and the default co-efficient value '1' is written to the phone.

Make sure that you have completed Display and keypad backlight troubleshooting first before
starting ALS troubleshooting.

Here are some hints for ALS troubleshooting; the following troubleshooting diagram refers to these:

Phoenix LED control tool also shows you luminance. The correct luminance in darkness is <20 Ix, and in
office environment 100-2000 Ix. The luminance value depends strongly on the light source and the angle
of the phone, so these values are only a rough guideline.

LED driver control voltage measurement points can be found from the LED driver troubleshooting
section. When backlight brightness is set to 100%, both GENOUT signals are low, and enable PWM is 100%.

Phoenix has an ambient light sensor calibration tool for changing calibration values. The pull-up resistor
calibration is done first. See the following procedure.
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Steps

1. Cover the light guide (upper part of the A-Cover).

2. Start Phoenix.

3. Choose File—Scan Product.

4. Choose Tuning—Ambient Light Sensor Calibration.

=10] x|
— Pull Up Resistor Calibration
Correction [%]: IU 3:

Start Level:

—Ambient Light Sensor Calibration

¥ Use default values only

Reference Level: [—
Start Level: I—
Co-efficient: IWT
Iphoto: I—

Start | wiite

Close Help

Figure 36 Ambient Light Sensor Calibration window
5. In the Pull Up Resistor Calibration pane, click Start, and Write.

6. In the Ambient Light Sensor Calibration pane, check the Use default values only check box, and click
Write.

7. To end the calibration, click Close.
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Troubleshooting flow

ALS does not work /
Backlight is acting
strangely

Y

Connect Phoenix to the
phone, turn lights on
with ALS

Luminance Yes

readings are Go to LED driver Light control with ves
correct in darkness troubleshooting
and office (1)?

ALS OK?

No

Disassemble the phone
to the module jig. Check
ALS components
(vV4400, R4401, N2200) >
visually, replace if
needed.

Temperature Yes

from LSTEMP is
correct? Use ADC-
read tool.

4
‘ Replace phototransistor
(v4400) and change

Disassemble the phone Cahhratmg‘{alues tol
to the module jig. Check

resistors R4400, R4402

and R4403, replace if
needed

Luminance
readings are
correct in darkness
and office (1)?

Temperature
reading OK?

Light control with
ALS OK?

Go to General power
checking
Troubleshooting

Beyond economical repair
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LED driver troubleshooting

Troubleshooting flow

Lights cannot turned on

Disassemble the phone
to module jig.

v

Check that there's no
shortcut over the LED
chain {both display and
keyboard) or from Led
Driver output to ground.

¢

Connect Phoenix to the
phone, turn lights on

v

Check L2304, L2306,
C2305, C2314 and

C2315 visually.

—3

Output voltage at
C2315 = input
voltage at C2314

maximum. Is
_ voltage at TP
J2316 1.8V

No

Replace N2300

/ Led driver does |
\ not work y

[ Lights cannot turned on

Disassemble the phone
to module jig.

v

Check TP J2316 with
different brightness
setting

Does PWM signal
change from 0% to
100% (293 Hz /

1.8Vv)?

Replace N2301
(SMPS)

Replace N2300

Yes

Replace coil L2304

et Brightness to Yes

Yes

Qghts OK?

.,
No
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B Bluetooth troubleshooting

Introduction to Bluetooth troubleshooting
There are two main Bluetooth problems that can occur:

Problem Description

Detachment of the BT antenna. This would most likely happen if the device has
been dropped repeatedly to the ground. It could
cause the BT antenna to become loose or partially
detached from the PWB. (see next page for details
about BT antenna HW and Mechanics)

A malfunction in the BT ASIC, BB ASICs or Phone’s BT | This is unpredictable and could have many causes
SMD components. i.e. SW or HW related.

The main issue is to find out if the problem is related to the BT antenna or related to the BT system or the
phone’s BB and then replace/fix the faulty component.

Bluetooth settings for Phoenix

Steps
1. Start Phoenix service software.

2. From the File menu, choose Open Product, and then choose the correct type designator from the
Product list.

3. Place the phone to a flash adapter in the local mode.

4. Choose Testing—Bluetooth LOCALS.

5. Locate JBT-9's serial number (12 digits) found in the type label on the back of JBT-9.
In addition to JBT-9, also SB-6, JBT-3 and JBT-6 Bluetooth test boxes can be used.

6. In the Bluetooth [OCALS window, write the 12-digit serial number on the
Counterpart BT Device Address line.

This needs to be done only once provided that JBT-9 is not changed.
7. Place the JBT-9 box near (within 10 cm) the BT antenna and click Run BER Test.

Results
Bit Error Rate test result is displayed in the Bit Error Rate (BER) Tests pane in the Bluetooth [OCALS window.
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R
- BT Software O perational Mode —Self Tests
I d Self Test Name 1 Result |
ASIC-Data RAM Unknown
Flash Unknown
Scan Mods ASIC-REG access Unknown
| iﬁl{ﬂ&&é RF-Hamonic alignment Unknown
™ Page Mode
Hur |
—Bit Error Rate [BER) Tests
Countespart BT Device Address: |00e0031ee61b
—Version Information
Bit Frames: |
Field Value -
Hop Mode: E S&
£S ¢ jaeredl MCM Software DEcc
Test Done: Ok Locals Software HCI Wer = 043, HCI Rev
Checksum 93be
Number of Bits 64800 Hardware Version 0330
. Release Date 2741002004
<8t Error Rate: (0 Prod Code 4181414
Result: 0K Prod Code Basic bcd =
Manufacturer CSR
Hw Release Date 01%0542004 -
:].--.—. ity "
Start | Read
Cose | Hep |

Bluetooth self tests in Phoenix

Steps
Start Phoenix service software.
ChooseFile—Scan Product.

Choose Testing—Self Tests.

oV A wWwNH

e ST_LPRF_IF_TEST
e ST_LPRF_AUDIO_LINES_TEST
e ST_BT_WAKEUP_TEST

Place the phone to a flash adapter.
From the Mode drop-down menu, set mode to Local.

Figure 37 BER test result

In the Se/f Tests window check the following Bluetooth related tests:
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7. To run the tests, click Start.

—Tests
Test Name Startup Test |Result Detailed -~

(] |ST_EAR_DATA_LOOP_TEST Yes Passed [0]

(] |ST_KEYBOARD_STUCK_TEST No Mot executed [3]

[] |ST_SIM_CLK_LOOP_TEST Yes Passed [0]

(] |ST_SIM_IO_CTRL_LOOP_TEST Yes Passed [0]

] |ST_BACKUP_BATT_TEST Yes Passed [0]

ST_LPRF_IF_TEST No Mot executed [ 3]

(] |ST_CAMERA_IF_TEST No Mot executed [ 3]

[]|ST_SIM_LOCK_TEST Yes Not executed [3] —

ST_LPRF_AUDIO_LINES_TEST No Mot executed [3]

[ ] |ST_UEM_CBUS_IF_TEST Yes Passed [0]

[ ] |ST_SLEEPCLK_FREG_TEST Yes Passed [0]

[] |ST_CMT_APE_WAKEUP_TEST Yes Mot executed [3]

[] |ST_MAIN_LCD_IF_TEST MNo Not executed [ 3]

No Not executed [3]

[] |ST_CDSP_TXC_DATA_TEST No Not executed [ 3] -|
Initaize Detais | Unselectall | Selectal |

stat | Cose | Hep |

Figure 38 Bluetooth self tests in Phoenix

Issue 1

COMPANY CONFIDENTIAL

Copyright © 2006 Nokia. All rights reserved.

Page 6 -31



NOKIA

Nokia Customer Care

RM-88
BB Troubleshooting and Manual Tuning Guide

Bluetooth BER failure troubleshooting

Troubleshooting flow

/ \
(BT BER Failure
Part | J

Visually check BT
antenna as an
individual
component.

Can you make
a connection to
the BT box?

Is BER < =
0.1%7?

No—m» Replace phone.

No—p= Replace phone.
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BT audio failure troubleshooting

Troubleshooting flow

/' FLALI Failure / \.
| BT Activation via Ul / |
|. BT Audio J
\ Failure /

./Turn on the
Phone and
activate BT via
the phone Ul

Iy

/

/Déyou getan
_/ error message:
"Unable to
perform BT
operation"?

/
/

No—

Yes

Perform Phoenix

‘BT Self Tests' L 4

Put Phone into ‘Local Mode'.
Go to 'Testing' Menu
Choose 'Self Tests'

Choose and Run following: N

ST _LPRF_IF_TEST A

ST_LPRF_AUDIO_LINES_TEST
ST BT WAKEUP_TEST

Yes

/
/

Are the
BT 'Self Tests' Yes—
PASSED? Y 4

Replace phone.

/" Go to BTBER \
l,r Testing with

BT Box /
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B Audio troubleshooting

Audio troubleshooting test instructions

Differential external earpiece and internal earpiece outputs can be measured either with a single-ended or
a differential probe.

When measuring with a single-ended probe each output is measured against the ground.

Internal handsfree output is measured using a current probe, if a special low-pass filter designed for
measuring a digital amplifier is not available. Note also that when using a current probe, the input signal
frequency must be set to 2kHz.

The input signal for each loop test can be either single-ended or differential.

Required equipment

The following equipment is needed for the tests:

e QOscilloscope

¢ Function generator (sine waveform)

e (Current probe (Internal handsfree PWM output measurement)
e Phoenix service software

e Battery voltage 3.7V

Test procedure

Audio can be tested using the Phoenix audio routings option. Three different audio loop paths can be
activated:

¢ External microphone to Internal earpiece
e External microphone to Internal handsfree speaker
¢ Internal microphone to External earpiece

Each audio loop sets routing from the specified input to the specified output enabling a quick in-out test.
Loop path gains are fixed and they cannot be changed using Phoenix. Correct pins and signals for each test
are presented in the following table.

Phoenix audio loop tests and test results
The results presented in the table apply when no accessory is connected and battery voltage is set to 3.7V.

Earpiece, internal microphone and speaker are in place during measurement. Applying a headset accessory
during measurement causes a significant drop in measured quantities.

The gain values presented in the table apply for a differential output vs. single-ended/differential input.

Loop test Input terminal Output Path Input Differen Outpu Outp
terminal gain volta tial 14)] ut
[dB] ge output level curre
(fixed) [mVp- voltage [V] nt
pl [mVp-p] [mA]
External Mic to Internal | XMICP and GND | EarPand GND | 35 100 920 1.2 NA
Earpiece EarN and
GND
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Loop test Input terminal Output Path Input Differen Outp
terminal gain volta tial ut
[dB] ge output curre
(fixed) [mVp- voltage nt
pl [mVp-p] [mA]
External Mic to Internal | XMICP and GND | B2102 pads 32 100 - 0 80m
Handsfree A+/-
10m
A
Internal Mic to External B2100 (OUT/ XEARL and 35 100 1360 0 NA
Earpiece GND) GND
XEARR and B
GND
Measurement data

= SENEE] BEC P

@'scmsnmpm
1.00MSFsac @ 12 bts W math

Ll

Measuremert Sof 8

Figure 39 Single-ended output waveform of the Ext_in_HP_out measurement when earpiece is connected.

m_{&mh;ﬂnj - ﬂﬁjﬂlﬂ.r.o“al e A R = )| Uger =

) Messuremert 1 of |
Mo math

Figure 40 Differential output waveform of the Ext_in_IHF_out out loop measurement when speaker is connected.
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Figure 41 Single-ended output waveform of the HP_in_Ext_out loop when microphone is connected.

Page 6 -36 COMPANY CONFIDENTIAL Issue 1
Copyright © 2006 Nokia. All rights reserved.



RM-88
BB Troubleshooting and Manual Tuning Guide

NOKIA

Nokia Customer Care

Internal earpiece troubleshooting

Troubleshooting flow

Problem in the
eamplece ?

Set Phoenix Audio routing
from a known working
audio inpul Mic2 to the

differential internal earpiece
output (EarP{Eari)
according to the "Test
Instructions” chapter,

A 4

(heck the earpiece component and
clean the PWB pads following the
acoustics troubleshooting flowchart

Problem YES

solved?

Check the signal path and DC levels
using Phoenix loop test according
to the "Test instructions” chapter

Check the audio path
NO  |between Relu and earpiece

\pads. Check L2100, R2108, NO
R2109, 22005, R2001, Replace
C2003, C2004, R2004, phone

Are audio signals from
Retu to earpiece pads

OK and X levels R2003, R2000, C2002
. Change components if
Ineeded. YES
YES
]
v
NO

Does audio

work during a Replace phone
call?
YES
Problem solved
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Internal microphone troubleshooting

Troubleshooting flow

Problem in the
internal microphone 7

Set Phoenix audio routing
to HP_in_Ext_out and
activate related audio
paths if necessary

|

Check the microphone module and clean the
PWB pads following the acoustics
troubleshooting flowchart

YES

Measure DC-voltage from the
microphone pads against GND

NO ™ theck 2100,
(2100, C2101,
e has vORag€™>»((2102 and replace Bias voltage OK?
. if necessary.
Retlest
Check the signal path using Phoenix
loop test according Lo the “Audio
troubleshooting test instructions”
section Beyond
economical
repair
3
YES
NO  “Ghieck R2100, NO "o

Is the output signal and g:’.“ljﬂf% clgclg i]? Replace RAPGSM

DC level as specified in n6c E'fsa Y phone faulty?
Test instructions Retest

Yes YES
YES
Beyond
work duning RAPGSM faulty? » economical
call? repair
Problem solved
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IHF troubleshooting

Troubleshooting flow

Problem in the internal
handsfree speakers ?

Set Phoenix audio
routing to Ext_in

IHF_out mode and

Check coaxlal cable and

activate related audio Sonnsclon:
paths if necessary
Check the speaker
modules, 82102
and spring
connectors
YES
Problem
solved
Check the signal path using Phoenix
test loop testing according to the
"Audio troubleshooting test
Instructions” section
NO Check L2102,1L2103,

R2106, R2107,X2100, NO

s the output signal %2101. 72005, R2001, Renlace

level as specified in 2003, (2004, R2004, s

“Test instructions” R2000, R2003 p
and replace if
necessary. Retest,

YES
Y
£s Beyond
work during a RAPGSM fauly »{ economical
call repair
Problem solved
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Troubleshooting flow

Problem In the external
micraphone 7

Set Phoenix audio routing
to Ext_in_HP_out and
activate related audio
paths if necessary

|

External microphone troubleshooting

Check and clean the headset contacts. Replace

headset if needed.

YES

Measure D{-voltage from the XMI(P
pad against GND

Copyright © 2006 Nokia. All rights reserved.

NO CheckR2000,
(2002, R2001. NO
" (2003, (2004
sthe bias voltage : ’ ; (hange N2200
2.1V measured (2006, IZUD?,Jnd Bias voltage 0K?
replace if
necessary.
Retest
Check the signal path using Phoenix
loop test according Lo the “Audio
troubleshooting test instructions”
section
N heck R2000.
C2002,R2001. NO
Is the output signal and ‘('?_’gg?g gzz?;‘;; Replace
DC level as specified in 3ind re.pl.ace if phone
Test instructions”2, necessary.
Retes YES
NO YES
. Beyond
Does audio |
work during RAP faulty? » ecunon;n(al
all? repaw
Problem solved
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External earpiece troubleshooting

Troubleshooting flow

Problem in the
External earpiece 7

Set Phoenix Audio routing
to HP in_Ext out mode and
activate related audio paths
If necessary.

A 4

Check and clean the headset
contacts, Replace headset if
necessary.

YES

Problem

solved?

Check the signal path and DC levels

using Phoenix loop test according

to the “Audio troubleshooting test
instructions” chapter

NO

s the output signa
level and DC level as
specified in “Test
instructions™?,

YES

Check the audio path
batween Retu and HSEarR
P/N and HSEar P/N pads.
Check Z2003, 22004,
R2006, R2025, R2026,
C2025, C2026

. Change components if
needed. Change
companents If neaded.

Does audio
work during a
cal?

RAPGSM faulty?

NO

Replace
phone

YES

Beyond
economical

repair

Problem solved
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Introduction to acoustics troubleshooting

Acoustics troubleshooting

Acoustics design ensures that the sound is detected correctly with a microphone and properly radiated to
the outside of the device by speaker(s). The acoustics of the phone includes three basic systems: earpiece,
Integrated Hands Free (IHF) and microphone.

The sound reproduced from the earpiece readiates through a single hole on the front cover (A-cover). The
sound reproduced from the IHF speakers radiates from the sound holes on the bottom of the lower block.
The hole of the microphone is located between the upper and the lower block, on the right side..

For a correct functionality of the phone, all sound holes must be always open. When the phone is used, care
must be taken not to close any of those holes with a hand or fingers. The phone should be dry and clean,
and no objects must be located in such a way that they close any of the holes.
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Earpiece troubleshooting

Troubleshooting flow

Probhlem in
earpiece

h 4

Check that earpiece hole is open

h 4

Remowe "Upper-Block Acowver
and disphymodak

¥

Check that nothing is affecting
the dust pratection maerial

!

Chechthat the Exrpiece
is not dmaged

|

Check tha nothing is affecting
the rear side ofthe earpiecs

Remome earpice from PATE

¥

Check
that pad layout is not damaged or
affected by comosion

h 4
Check
that the component is working
comectly and is well assembled
inits place

ks everything NO
aK?

Repair problem

YES

"

h 4

Go To
Audo
flowchart
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Acoustics IHF troubleshooting

Troubleshooting flow

(F’roblem in IHF)

r

Check
that IHF hole is open

L

Remowve Acover, antenna covef

and antenna module

E

Check
that padlawout is neither
damaged nor affected by
comosion

b

Check
that nothing is inside the IHF
front and rear cavity

h

Check
that nothing is affecting the dust
protection matenal

h

Check that IHF lifter B2102
not damaged

P

Check
thatthe component is working
comectlyand is well assembled

inits place

Is everything
oK?

Repair problem
YES
v
GoTo
Audio
fowchart
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Microphone troubleshooting

Troubleshooting flow

Problem in
microphone

Check
that micophone hole is open

;

Check that pad layout is
neither danaged nor afiected

by comosion

Remowe
microphone module

;

Checkthat nothing is inside
the microphone front cavity

.

Checkthat the module is
working comecthy and is well
assembledin its place

k eventhing
OK?

Repair problem
YES
1'1
Go To
Audio
fowchart
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B Baseband manual tuning guide
Energy management calibration

Prerequisites

Energy Management (EM) calibration is performed to calibrate the setting (gain and offset) of AD converters
in several channels (that is, battery voltage, BSI, battery current) to get an accurate AD conversion result.

Hardware setup:

¢ An external power supply is needed.

e Supply 12V DC from an external power supply to CU-4 to power up the phone.

¢ The phone must be connected to a CU-4 control unit with a product-specific flash adapter.

Steps

1. Place the phone to the docking station adapter (CU-4 is connected to the adapter).

2. Start Phoenix service software.

3. (Choose File— Scan Product.

4. Choose Tuning—Energy Management Calibration.

5. To show the current values in the phone memory, click Read, and check that communication between

the phone and CU-4 works.
Check that the CU-4 used check box is checked.
7. Select the item(s) to be calibrated.

Note: ADC calibration has to be performed before other item(s). However, if all calibrations are
selected at the same time, there is no need to perform the ADC calibration first.

8. (lick Calibrate.
The calibration of the selected item(s) is carried out automatically.

The candidates for the new calibration values are shown in the Calculated values column. If the new
calibration values seem to be acceptable (please refer to the following "Calibration value limits" table),
click Write to store the new calibration values to the phone permanent memory.

e

Table 11 Calibration value limits

Parameter Min. Max.
ADC Offset -20 20
ADC Gain 12000 14000
BSI Gain 1100 1300
VBAT Offset 2400 2650
VBAT Gain 19000 23000
IBAT (ICal) Gain 5750 12250

9. (lick Read, and confirm that the new calibration values are stored in the phone memory correctly. If the
values are not stored to the phone memory, click Write and/or repeat the procedure again.

10. To end the procedure, close the £Fnergy Management Calibration window.
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B Introduction to RF troubleshooting
All measurements should be done using:

e spectrum analyser with a high-frequency high-impedance passive probe (LO-/reference frequencies and
RF power levels)

¢ oscilloscope with a 10:1 probe (DC-voltages and low frequency signals)

The RF section of the phone is around RF ASIC N7505, TX FEM N7520, and all of this RF section is built inside
of non-removable shields A7506, A7507. Therefore, the engine will be replaced after carefully checked power
and receiver tuning at antenna port.

B RF key component placement

&
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Figure 42 RM-88 RF components
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Bluetooth Antenna

Figure 43 RM-88 BT component placement
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Figure 44 RM-88 component placement (top)

Bluetooth Antenna feed point

Bluetooth Antenna

Figure 45 RM-88 component placement (bottom)
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B Receiver troubleshooting

Introduction to Rx troubleshooting

Rx can be tested by making a phone call or in the local mode. For the local mode testing, use Phoenix service
software.

The main Rx troubleshooting measurement is RSSI measurement. This test measures the signal strength of
the received signal.

In GSM, the input signal can be either a real GSM signal or a (W (Continuous Wave) signal, which is 67.771
kHz above the carrier frequency.

For service tool usage instructions, refer to section Service Tools and Service Concepts.
General instructions for RX troubleshooting

Steps

1. Connect a test jig to a computer with a DKE-2 cable or to a FPS-10 flash prommer with a modular cable
(XCS-4).

Make sure that you have a PKD-1 dongle connected to the computer's parallel port.
2. Connect a DC power supply to a module test jig (M]J-67).

Note: Set the DC supply voltage to 12 V and set the jumper connector on the test jig's reg.pass
switch to “ON” position.

3. Connectan RF cable between the RF connector of the module testjig (MJ-67) and measurement equipment
or alternatively use a 50 ohms (at least 2 W) dummy load in the module test jig RF connector, otherwise
GSM may be damaged.

Note: Make sure that all connections are made to the correct RF connector.
4. Set Rx on.
i Set the phone module to the test jig and start Phoenix service software.
ii Initialize connection to the phone. (With FPS-10 use FBUS driver when using DKE-2 and COMBOX driver).

iii From the File menu, choose product: File -> Choose Product -> xx-x* (* = type designator of the
phone, scan product).

iv. From the toolbar, set operating mode to “Local”.
5. EGSM900, GSM850/1800/1900 troubleshooting
i From the Testing menu, activate the RF Contro/lswindow: Testing -> GSM -> RF Controls .

Product Flashing | Testing Tuning Tools ‘Window Help

mode: |Loca| W
» RSSI Read

SNR Measurement

WCDMA
ADC Reading
Audio Control
Autocaller
Bluetooth Locals
Call Test

ii Inthe RF Controls window:

Select band "GSM850", “GSM900"” or “GSM1800” or “GSM1900” (Default = “GSM850").
Set Active unit to “Rx"” (Default = “Rx").

Set Operation mode to “Burst” (Default = “Burst”).
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e SetRx/Tx channelto 190 on GSM850, 37 on GSM900 band or 700 on GSM1800 band or 661 on GSM1900
(Defaults).

e Set Edge to “Off” (Default). (Not active in RXmode).
e Set Tx PA mode to “Free” (Default). (Not active in RXmode).

e Apply 942.46771 MHz (channel 37 + 67.710 kHz offset), 881.66771MHz (channel 190 + 67.710 kHz),
1842.86771 MHz (channel 700 + 67.710 kHz offset) or 1960.06771 MHz (channel 661 + 67.71 kHz) -
90 dBm signal to the RF-connector (remember to compensate for cable attenuation).

i

r— Common GSM RF Control Values

Active Unit: Tx 2 Rx/Tx Channel: 13? 897.400000
Band: |GSM 300 'l AFC: ]-34

Operation Mode; | Burst hd

r— RX Control Values

foritor Channel | 37 q47.400000
- TX Control Values
Edge: ot > Tx Data Type: l‘\'-'” "'I
Tx PA Mode: | High "'l Tx Power Level: [Mj’
Sop |  Qose | Hep |

Figure 46 RF Controls window
GSM Rx chain activation for manual measurements / GSM RSSI measurement

Context

RSSI signal measurement is the main Rx troubleshooting measurement. The test measures the strength of
the received signal.

Steps

1. Start Phoenix service software.

2. Choose Testing—GSM—RSSI Reading .

3. Set the RF signal generator for channel frequency +67.771 kHz (W mode with -80 dBm signal.

Alternatively set the cellular tester downlink channel to the appropriate channel. Make sure that the tester
is set to continuous mode, not to burst mode.
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4. In the RSSI Reading window, select the appropriate band and channel.

14 RSSI Reading =12 x|

—Measuringmode ] — Reading mode
¢ Sum vector & Corsi
" @ branch -~ Ur;e
" | branch -
RSS! level; 89,77 dBm
St | Emish | Close | Help

Figure 47 RSSI Reading window
5. To start the measurement, activate GSM Rx chain, click Start.

Results

RSSI reading values of the selected band and channel are displayed. The RSSI level must be the same value
which is set at the signal generator (-90 dBm).

If RSSI reading is far away from -90dBm, try to do RX tuning. Change engine if problem still shows up after
re-tuning.

B Transmitter troubleshooting
General instructions for TX troubleshooting

Context

e Tx troubleshooting requires Tx operation.

Do not transmit on frequencies that are in use!

Transmitter can be controlled in the local mode for diagnostic purposes.

The most useful Phoenix tool for GSM transmitter testing is "RF Controls".
Remember that retuning is not a fix! Phones are tuned correctly in production.

The first set of steps instructs how to assemble the test setup. This setup is general for all Tx troubleshooting
tasks.

Alternative steps provide specific troubleshooting instructions for Phoenix service software.

Caution: Never activate the GSM transmitter without a proper antenna load. There should be always
50 ohm load connected to the RF connector (antenna, RF-measurement equipment or at least 2
watts dummy load), otherwise GSM PA may be damaged.

Steps

1. Connect a test jig to a computer with a DKE-2 cable or to a FPS-10 flash prommer with a modular cable
(XCs-4).

Make sure that you have a PKD-1 dongle connected to the computer's parallel port.
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2. Connect a DC power supply to a module jig (M]J-67).

Note: When repairing or tuning a transmitter, use an external DC supply with at least 3 A current
capability.

Set the DC supply voltage to 12V and set the jumper connector on the test jig's reg.pass switch to
“ON" position.

3. Connectan RF cable between the RF connector of the module test jig (MJ-69) and measurement equipment
or alternatively use a 50 ohms (at least 2 W) dummy load in the module test jig RF connector, otherwise
GSM may be damaged.

Note: There are two antenna connectors in the module jig:

e one for GSM

e one for Bluetooth

Make sure that all connections are made to the correct RF connector.

Normally a spectrum analyser is used as measurement equipment.
Note: The maximum input power of a spectrum analyser is +30 dBm.
To prevent any damage, itis recommended to use 10 dB attenuator on the spectrum analyzer input.
4. Set Tx on.
i Set the phone module to the test jig and start Phoenix service software.

ii Initialize connection to the phone. (With FPS-10 use FBUS driver when using DAU-9S and COMBOX
driver).

iii From the File menu, choose product: File -> Choose Product -> xx-x* (* = type designator of the
phone).

iv From the toolbar, set operating mode to “Local”.
5. EGSM900, GSM850/1800/1900 troubleshooting
i From the Testing menu, activate the RF Controls window: Testing -> GSM -> RF Controls .

_—
Product Flashing | Testing Tuning Tools Window Help

WCDMA P  RSSI Read%

ADC Reading SNR. Measurement
Audio Control
Autocaller
Bluetooth Locals
Call Test

mode: |Loca|

ii Inthe RF Controls window:
e Select band "GSM850", “GSM900"” or “GSM1800” or “GSM1900" (Default = “GSM850").
e Set Active unit to “Tx"” (Default = “Rx").
e Set Operation mode to “Burst” (Default = “Burst”).
e Set Tx data type to “Random” (Default = “All1").

e SetRx/Tx channelto 190 on GSM850, 37 on GSM900 band or 700 on GSM1800 band or 661 on GSM1900
(Defaults).

e Set Edge to “Off” (Default).
e Set Tx PA mode to “Free” (Default).
e Set power level to 5 (Default = 19) on GSM850/900 or to 0 (Default = 15) on GSM1800 or GSM1900.
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R
~ Common GSM RF Control Values
ActveUnt  |[IEWWINN |  RuTeChannet [37  857.400000
Band: |GSM 300 'I AFC: ]23_
Dperation Mode: m
~ R Control Values
Moritor Channel: [37 342 400000
AGE; |22 =
N
~TX Control Values S
Edge: Off ¥ Tz Data Type: ]AIH j'
TuPAMode  |Free =l ol et ] 5 ~]
Cose | Hebp

Figure 48 RF Controls window
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TX 850/900 troubleshooting

Troubleshooting flow

Start Transmitter

Transmitter ok

e ~
) e \\\ /,// .
yd o yd N
/’// . \\\\ /// \\
< TranigwétterJro?lﬁ%uén[:ower >‘—Yes—><\/ Check all power levels > OK——p
\\\\ e ,/. \\\ ,/,/
N o L )y
. -~ N s
™~ ,// \‘\ 7
\\ ,// \\ e

No Tune all TX power
levels
b ~
//,, \\\\ // \\\\
,//, \\\ / \\\
e N _~Spectrum analyzer.
/// N " Check output signal in a ™.
< TX signal found ? ,}—Yes—bg/\ 500 MHz span. > No———p, Replace engine.
g e “.Signal found on in-correct v
- e . frequency?
™~ S N e
AN d N y
\\ll// \\\/,
No
Replace engine.
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TX 1800/1900 troubleshooting

Troubleshooting flow

Start Transmitter

Transmitter ok

N N
e AN /' N
e N / N
7 AN S AN
/,// \\\ ,// \‘\
5 . -~ S
~~ Transmitter output power \‘»—Yes—x\/ Check all power levels > OK——p
~ +29....431 dBm P . e
. e ™ -~
\\\\ // \‘\ -~
™ e ™ S
. // \\\ /,
. \w yd
Not OK
|
A 4
No Tune all TX power
levels
) [ PN
/// \\\ /// ‘\\\
//, \\\ //, \\\\
yd N _~Spectrum analyzer.
- . e . . -
ps ~ -~ Check output signalina ™~
< TX signal found ? Yes——»< 500 MHz span. o———No——p
N yd “.Signal found on in-correct
- p > - e
\\\ /,/ \\\ frequency? /,/
\\\\\ ,//, \\\\\ ///,
~_ ~_"
No

Replace engine.

Checking antenna functionality
The main antenna has one antenna: GSM .
In the GSM antenna, there is one Feed and two GND contacts.

Replace engine.

Issue 1 COMPANY CONFIDENTIAL
Copyright © 2006 Nokia. All rights reserved.

Page 7 -15



NOKIA RM-88

Nokia Customer Care RF Troubleshooting and Manual Tuning Guide

The contacts of the GSM antenna are separated in the (RDC = 0 ohm) short-circuit.

Antenna Feed
Point Antenna Band IHF Speaker

Selection
Ground

Figure 49 Main antenna

. h

Figure 50 Feed and GND spots of the main antenna
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The antenna is functioning normally when the contacts function (RDC = 0 ohm) and the antenna is visually
intact.

BT antenna

BT antenna has one Feed and one GND contact. The antenna is functioning normally when the contacts
function (RDC = 0 ohm) and the antenna is visually intact.

RF tunings

Introduction to RF tunings
Important: Only perform RF tunings if:
e one or more of the RF components is changed
e flash Memory chip is changed or otherwise corrupted.

RF calibration is always performed with the help of a product-specific module jig, never with an RF coupler.
Using an RF coupler in the calibration phase will cause a complete mistuning of the RF side.

Important: After RF component changes, always use autotuning. Manual tunings are only required
in rare cases.

Cable and adapter losses

RF cables and adapters have some losses. They have to be taken in account when the phone is tuned. As all
the RF losses are frequency dependent, the user have to be very careful and understand the measurement
setup. In the following table there are RF attenuations of the module jig:

Band Attenuation

GSM850 0.2 dB
GSM900 0.2 dB
GSM1800 0.3 dB
GSM1900 0.6 dB
RF autotuning
Prerequisites

For information on the recommended test set-up, refer to the corresponding information on PWS/NOL.

Before you can use the auto-tune feature, the GPIB driver from the GPIB card vendor must be installed and
running.

The autotune .ini file must be in a correct place: C:\Program Files\Nokia\Phoenix\products\xx-x*
\autotune_xx-x*.ini (*= indicates the type designator of the phone, e.g. RM-1)

Context

RF autotuning is performed with the aid of Digital Radio Communication Tester. Autotuning covers all RF
tunings that are needed to perform after RF component repairs.

Note: Do not perform RF autotuning without a proper reason. Phones are tuned in production and
an RF tuning may be performed only after component repairs or if the RF tuning information is lost.

Steps
1. Connect the communication tester to the GPIB bus.
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2. Start Phoenix service software.
3. From the Tools menu, choose Options -> GPIB Card.

Fle Edk Product Flashing Testing Tuning | Tools Window Help

| Operating mode: [Local ~] _Re Fauklog

Label Printing

PPC/Fault Log Archive & Send

Smart Card Activator
Certificate Restore
U4 Terminal Current C
Secure Watchdog Timer

4. Inthe Card Type line, select CEC8Bit, then click Start.
After clicking Start, the name of the communication tester appears in the list of found Listeners.

% GPIB Card o -0 x|
Card Details
Card Number | GBIP Address | Card Type I
0 U ‘x| CEC8Bit
Listeners
Pri Address Sec Address Identity
28 0 Rohde&S chwarz, CMU 200-1100.0008.02,103211.%3.50!

Start Close Help

5. Tospecify the cable loss from module jig to the communication tester, choose "Set Loss" from the Tuning
menu.

File Edit Product Flashing Testing Tuning Tools Window Help

Operating mode: [Local GoM %
Jpecg I I

»

Auto-Tune

Energy Management [ !

Ambient Light Sensor Calibration
RF Channel Filter Calibration
Temperature Sensor Calibration

6. Click the Cable tab and add the extra cable attenuation.
Note: Cable losses have to be determined on the basis of a cable used.
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_ o x|
Cable | Jig | Product]
Frequency /Hz | Loss / dB

836600000 3
881600000 3
297400000 3
942400000 3
1747800000 35
1842800000 37
1880000000 35
1950000000 4
1960000000 4
2140000000 39

mon | [ ) e | beb |

7. To start autotuning, choose Auto-Tune from the Tuning menu.

File Edit Product Flashing Testing | Tuning Tools Window Help

I Operating mode: |Local | ot '
WCDMA

4

Set Loss [!

Energy Management

Ambient Light Sensor Calibration
Rf Channel Filter Calibration
Temperature Sensor Calibration

8. Inthe Auto-Tune window, click Options.

9. Inthe Auto-Tune options window, see that the "Enable showing of messages" check box is checked,

then click OK.

X
i~ Logging
IV Enable logging to file
Log files kocation:

[C\Program Files\Nokis\Phosras\buto-Tune Logs Browse... |
Delete al log fles |
~Selings
[V Enable showing of message boxes
[ Continue on tuning efors

[ ok ] Ccocel Hep |

10. To complete the RF autotuning, click OK.

Results
"Autotuning completed successfully" message appears.
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x

'.\3?) Autotuning completed successfully!

System mode independent manual tunings
Rf channel filter calibration

Context

Rf channel filter calibration tunes the internal low pass filters of Rx and Tx ASICs that limit the bandwidth of
BB IQ signals.

One common calibration is made for GSM.

Table 12 Rf channel filter calibration tuning limits

Min Typ Max
Tx filter 0 10 31
Rx filter 0 16 31

Steps

1. From the Operating mode drop-down menu, set mode to Local.

2. Choose Tuning—Rf Channel Filter Calibration .

3. (lick Tune.

4. To save the values to the PMM (Phone Permanent Memory) area, click Write.
5. To close the Rf Channel Filter Calibration window, click Close.

Results
% Rf Channel Filter Calibration \ =101 x|

Cut-off Frequencies

T+ filter:

Rx mixer: |1 6 R filter: [1 6

Tune l Read | Write | Close I Help
Figure 51 Rf channel filter calibration typical values
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PA (power amplifier) detection

Context
The PA detection procedure detects which PA manufacturer is used for phone PAs.

If a PA is changed or if the permanent memory (PMM) data is corrupted, PA detection has to be performed
before Tx tunings.

Steps

1. From the Operating mode drop-down menu, set mode to Local.

2. Choose Tuning—PA Detection.

3. (lick Tune.

4. Check that the detected PA manufacturers are corresponding to the actual chips on the board.
5. To end the procedure, click Close.

GSM receiver tunings
Rx calibration (GSM)

Context

Rx Calibration is used to find out the real gain values of the GSM Rx AGC system and tuning response of the
AFC system (AFC D/A init value and AFC slope)

Steps

1. Connect the GSM connector of the module jig to a signal generator.
2. Start Phoenix service software.

3. From the Operating mode drop-down menu, set mode to Local.

4. (hoose Tuning—GSM—RXx Calibration .

5. (Check the Load from Phone check box, and uncheck Save to Phone.
6. From the Band drop-down menu, choose e.qg. GSM900.
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7. (lick Start.

~igix

File Edit Product Flashing Testing Tuning Tools Window Help

| Operating mode: [Local ~] _Read | I ChangewihReset || Band: [Gsm o0 >
T coration TP
e s [V LoadfromPhone {  Start

Calibrate I
™ Save to Phone Stop |
Help |
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8. (lick Calibrate.

1% Rx Calibration =i E'.]ll(]
— PM values: =
v Load from Phone start |
Afc value : 23.000000
Afc slope : 114.000000 : :
Rssi 110593750 | Calbrate
PaTemp : 0.000000
[~ Save to Phone Stop
Help

9. Connect the signal generator to the phone, and set frequency and amplitude as instructed in the
Rx Calibration with band EGSM900 pop-up window.

Important: The calibration uses a non-modulated CW signal. Increase the signal generator level by
cable attenuation and module jig probe attenuation.
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—PM values:
Afc value : 23.000000
Afc slope : 114.000000
Rssi 110.593750
PaTemp : 0.000000

=101

[V Load from Phone Start l

[~ SavetoPhone Stop ’
Help '

Rx Callbration mth band EGSMS00

Set the RFf signal generator:

Power level:
-60 dBm

Input signal frequency:
942,467710 MHz

Press OK to tune, press Cancel or ESC ko exit tuning process.

[ ok [l cancel |

10. To perform the tuning, click OK.
11. Check that the tuning values are within the limits specified in the following table:

Table 13 RF tuning limits in Rx calibration

Min Typ Max Unit

GSM850

AFCValue -200 -105...62 200

AFC slope 0 122 200

RSSIO 106 107...110 114 dB

GSM900

AFCValue -200 -105...62 200

AFC slope 0 122 200

RSSIO 106 107...110 114 dB

GSM1800

RSSIO 104 104...109 114 dB

GSM1900

RSSIO 104 104...109 114 dB
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12. To save values to the phone, check the Save to Phone check box, and click Stop.

R

— Calibration values: -
[V Load from Phone Start
Afe value - 18 nnnnnn
Afc slope : 120.000000 :
Rssi0 - 109.062500 Calibrate
Rssi1l 0.000000
Resi2 . 0.000000 T
Rssi3h 0.000000 4_%—
Rssid 0.000000
Rssi5 0.000000 Help
HSSi B g U DUDDUU (Calibrationt mode 1
Reai 7 0.000000 . _
Rssi8 - 0.000000 & futomatic
Rssi9 0.000000 T
Rssi10 0.000000 -
RBssi1l 0.000000
Rssil12 0.000000
Rssi13 0.000000
Rssild 0.000000
PaTemp : 627.000000

Next actions
Repeat steps 3 to 8 for GSM850, GSM1800 and GSM1900

Rx band filter response compensation (GSM)

Prerequisites
Rx calibration must be done before the Rx Band Filter Response Compensation

Context

In each GSM Rx band, there’s a band rejecting filter in front of RF ASIC front end. The amplitude ripple caused
by these filters causes ripple to the RSSI measurement and therefore calibration is needed.

The calibration has to be repeated for each GSM band.

Steps
1. Connect module jig’'s GSM connector to signal generator.
2. Fromthe dropdown menus, set "Operating mode" to Local, "System mode" to GSM, and Band to GSM900.
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3. From the Tuning menu, choose GSM -> Rx Band Filter Response Compensation.

toduct Flashing Testing [ Tuning Tools Window Help

ode oot IR . Coitatin
WCDMA

3 Rx Band Filter Response Compensation

Auto-Tune

Set Loss

Energy Management

Ambient Light Sensor Calibration
RF Channed Filter Calibration
Temperature Sensor Calbration

4. (heck “Manual” and “Load from Phone” check boxes. Clear “Save to Phone” check box
5. Click Start.

1% Rx Band Filter Response Compensation = jl:! |5]
Input Signal Level (cBm): | 60 [v Load from Phone Start
T e
Channel | Input Frequency [MHz) gﬁ:m;f&l = ;l
| i [~ Eave to Phonel Stop

Tuning mode — Help
" Automatic
" Manual

Copying table to clipboard:

pross mousc loft button

S on the left top of the table
~w|  [(with text 'Channel’).
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6. Click Tune.

1% Rx Band Filter Response Compensation

Input Signal Level (dBm}  [60

o =101.x]

¥ Load from Phone Start

e —— g
Channel | Input Frequency (MHz) g;?;:::gel'&'g = S I Nd
-1.641 ] |
e [~ Saveto Phone top
0958 | ruring mode— Help
-0.453 }
~ 0.000 &
0.172
0172
~ -0.0%4
0.000
0.000
g% Copying table to clipboard:
um press mouse left button
A.UU0 on the left top of the table
‘v (withtext ‘Channel]

7. Connect signal generator to the phone and set frequency and amplitude as instructed in the "Rx Band
Filter Response Compensation for EGSM900" popup window.

_Ioix]
Input Signal Level (Bm): [ 60 ¥ Load from Phone Stat |
Channi Input Frequency (MHz) gﬁz:‘::gel'(edﬁl = Lune

965 823 26771 -1.641 I~ SavetoPhone Stop |

975 P : 0641

987 927.66771 -0.953 :

1009 932.06771 e | e e _ teb |

37 942 46771 0.000 " Automatic
0 953.06771 0.328 & Manual

114 957.86771 0172 L

124 959.86771

136 962.26771

: : x|
Manual Tuning - stage 1 of 9.
Set the RF signal generator:
Power level:
-60 dBm + cable attenuation
Input signal frequency:
923.26771 MHz
________________ Press OK to tune, press Cancel or ESC ko exit tuning process.
| OK I Cancel |

8. To perform tuning, click OK.
9. Go through all 9 frequencies.
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10. Check that the tuning values are within the limits specified in this table:

Min Typ Max Unit

GSM850
Ch.118/ -10 -1 5 dB
867.26771 MHz
Ch.128/ -3 0 5 dB
869.26771 MHz
Ch.140/ -3 0 5 dB
871.66771 MHz
Ch.172/ -3 0 5 dB
878.06771 MHz
Ch.190/ -3 0 5 dB
881.66771 MHz
Ch. 217/ -3 0 5 dB
887.06771 MHz
Ch.241/ -3 0 5 dB
891.86771 MHz
Ch.251/ -3 0 5 dB
893.86771 MHz
Ch. 261/ -10 -1 5 dB
895.86771 MHz
GSMI900
Ch. 965/ -10 -1 5 dB
923.26771 MHz
Ch.975/ -3 0 5 dB
925.26771 MHz
Ch. 987/ -3 0 5 dB
927.66771 MHz
Ch.1009/ -3 0 5 dB
932.06771 MHz
Ch.37/ -3 0 5 dB
942.46771 MHz
Ch.90/ -3 0 5 dB
953.06771 MHz
Ch.114/ -3 0 5 dB
957.86771 MHz
Ch.124/ -3 0 5 dB
959.86771 MHz
Ch.136/ -10 -1 5 dB
962.26771 MHz
GSM1800
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Min Typ Max Unit

Ch. 497/ -10 -1 5 dB
1802.26771 MHz

Ch.512/ -3 0 5 dB
1805.26771 MHz

Ch.535/ -3 0 5 dB
1809.86771 MHz

Ch. 606/ -3 0 5 dB
1824.06771 MHz

Ch. 700/ -3 0 5 dB
1842.86771 MHz

Ch.791/ -3 0 5 dB
1861.06771 MHz

Ch.870/ -3 0 5 dB
1876.86771 MHz

Ch.885/ -3 0 5 dB
1879.86771 MHz

Ch. 908/ -10 -1 5 dB
1884.46771 MHz

GSM1900

Ch. 496 / -10 -1 5 dB
1927.06771 MHz

Ch.512/ -3 0 5 dB
1930.26771 MHz

Ch.537/ -3 0 5 dB
1935.26771 MHz

Ch.586 / -3 0 5 dB
1945.06771 MHz

Ch. 661/ -3 0 5 dB
1960.06771 MHz

Ch. 736/ -3 0 5 dB
1975.06771 MHz

Ch. 794/ -3 0 5 dB
1986.66771 MHz

Ch.810/ -3 0 5 dB
1989.86771 MHz

Ch.835/ -10 -1 5 dB
1994.86771 MHz
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11. Check the "Save to Phone" check box and click Stop if the values are within the limits.

14 Rx Band Filter Response Compensation 1= x|
Input Signal Level (dBr): [ 60 = [¥ Load from Phone Ctart |
Channel Input Frequency [MHz) 'Ig?l?:::::el-ﬁi;e]l = Iwe
965 923.26771 -1.953 Stop
975 925.26771 . -0.853
987 927.66771 -0.984 , :
1009 93206771 0516 ;“’“"" poe Help
37 94246771 -0.188 Aulomatic
30 95306771 0094 " Menual
114 957.86771 -0.188

124 5771 . -D.297
136 962.2677 -0.516

Copying table to clipboard:
press mouse left butten

{ on the left top of the table
v [with text 'Channel’).

Next actions
Repeat the steps 4 to 10 for GSM850, GSM1800 and GSM1900.

GSM transmitter tunings
Tx IQ tuning (GSM)

Context

The Tx path branches to I and Q signals at RF I/Q modulator. Modulator and analog hardware located after
it cause unequal amplitude and phase disturbance to I and Q signal paths. Tx IQ tuning tuning balances the
I and Q branches.

Tx IQ tuning must be performed on all GSM bands. .

Steps
1. From the dropdown menus, set "Operating mode" to Local, "System mode" to GSM, and Band to GSM900.
2. From the Tuning menu, choose GSM -> Tx IQ Tuning.

uct Flashing Testing | Tuning Tools Window Help

oea D Caitvston
= WCDMA »  RxBand Filter Response Compensation
Auto-Tune
Set Loss Tx Power Level T
Energy Management
bienk Light Calibration Rix Am Suppression
Rf Channel Fiter Calibration
Temperature Sensor Calibration

3. Set Mode to Automatic and Edge to Off.

4. (lick Start.
Wait until automatic tuning has finished and moved the sliders.
Values are written to the phone memory automatically.
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5. When the values have b

R
Mode: |Automatic 'l
10% 5% 0% 5% 10%
.....................
TXIDC offset: | ] |
10% 5% 0% 5% 10%
.....................
TXQDC offset: | i
60 60
i . . ! il . . . . . " " 1
Amplitude diff. | 1] |
270° 1530°
1 . ] . " 1l 1l " " " " " " 1
Phase diff; J |
o
§LarzE | Frsn | cese | Hep |

een written to the phone memory, click the Finish bu

]

Mode: | Automatic

TXQDC offset | ] [1700
60 6.0
Amplitude diff: ]I — :] E— | 0o
270° 1530°
Phase diff II —_— J —_— [ 885

VBaltDAC: | 768

6. Change band to GSM850 and repeat steps 4 to 5.
7. Change band to GSM1800 and repeat steps 4 to 5.
8. Change band to GSM1900 and repeat steps 4 to 5.
9. To close the tuning window, click Close.

Next actions

tton to end the tuning.

Tuning sliders should be close to the center of the scale after the tuning and within the limits specified in
the table below. If they are not within the limits, check Tx IQ quality manually.

Min Typ Max Unit

GSM850

I DC offset / Q DC -6 -4 6 %

offset

Ampl -1 0 1 dB

Phase 85 90 95 o

GSM900
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Min Typ Max Unit

I DC offset / Q DC -6 -4 6 %
offset

Ampl -1 0 1 dB
Phase 85 90 95 o
GSM1800/GSM1900

1/Q DC -6 0.5 6 %
Ampl -1 0 1 dB
Phase 95 100 110 o

Tx power level tuning (GSM)

Context

Because of variations at IC process and discrete component values, actual transmitter RF gain of each phone
is different. Tx power level tuning is used to find out mapping factors called '‘power coefficients’. These adjust
the GSM transmitter output power to fulfill the specifications.

For EDGE transmission the bias settings of the FEM are adjusted in order to improve linearity. This affects the
PA gain and hence the power levels have to be aligned separately for EDGE transmission.

Tx power level tuning has to be performed on all GSM bands.

Steps

1. Connect the phone to a spectrum analyzer.

2. Fromthe dropdown menus, set "Operating mode" to Local, "System mode" to GSM, and Band to GSM900.
3. From the Tuning menu, choose GSM -> Tx Power Level Tuning.

‘oduct Flashing Testing | Tuning Tools Window Help

WCDMA »

Rix Calibration
Rx Band Filter Response Compensation
T IQ Tuning

ade: |Local

Auto-Tune

Set Loss

Energy Manasgement

Ambient Light Sensor Calibration
RF Channel Fiter Calibration
Temperature Sensor Calibration

4. Set Mode to Automatic and Edge to Off.
5. Set the spectrum analyzer for power level tuning:

Rx Am Suppression

Frequency channel frequency (836.6MHz GSM850, 897.4MHz
GSM900, 1747.8MHz GSM1800, 1880MHz
GSM1900)

Span 0 Hz

Sweep time 2ms

Trigger Video triggering (-10dBm)

Resolution BW 3MHz

Video BW 3MHz
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Reference level offset

sum cable attenuation with module jig

attenuation

Reference level

33dBm

A power meter with a peak power detector can be also used. Remember to take the attenuations in the

account!
6. (Click Start.

1% Tx Power Level Tuning I

Load from
|Permanent memony j

Press Start to begin Tx Power Level Tuning D

[V Pemanent memory
" PC

Edge: off e

Zero DAL I

Bt [Gsma00 =] 75PA Mode [High 2

Help |

7. Adjust power levels 5, 15 and 19 to correspond the "Target dBm" column by pressing + or - keys.

R

Coefficient | TargetdBm | DAC | Start |

5 0.6465 [ 325 661

& 05425 5 } 555 Stop |

7 0.4695 480

8 0.4178 427 Colculate coefficients |

g 0.3743 382

10 0.3359 243 Loadfrom

1 0.3053 312 IF":—.frnanr:—nr memory LI

12 0.26201 28 L

13 0.2631 269

14 0.2473/ 252 | ¥ Peimanent memory

15 0.2336 238 [T pC

16 0.2223 ] 227

17 0.2125 217/ Edge:  [on B

18 0.2038 208

19 | 01948 199  ZewDAC

Base 0.0948 -30.0 97

Test 0.0948 1 97

Eé.r':'j

Tx channel: 37

Frequency: 837.40 MHz Help ]
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8. (lick Calculate Coefficients.
—Eix
Coefficient | TargetdBm |  DAC | |
5 0.6465 325 661
3 0.5425 31.0 555 Stop |
7 0.4695 290 420
g 0.4178 27.0 427 QalwlaterQoeﬂicienls |
] 0.3743 250 382 4]
10 0.3359 230 343  Loadfrom
1 0.3059 210 312 |Pemanent memory 7|
12 0.2820 130 8 o _
13 0.2631 170 269
14 0.2473 15.0 252 V¥ Permanent memory
15 0.2336 13.0 238 | po
16 0.2223 11.0 2271
[ 0.2125 90 217 Edge:  [off |
18 0.2033 7.0 208
[CI 01348 Zero DAC:|
Base 0.0948 -30.0 97
Test 0.0943 97
Band [High ]
| Tx channel: 37
Frequency: 837.40 MHz Help |
9. C(Check that the coeffiecient values are within the limits specified in the following table.
Min Typ Max
GSM850 EDGE off
PL5 coefficient 0.45 0.626 0.73
PL15 coefficient 0.234
PL19 coefficient 0.12 0.195 0.3
GSM850 EDGE on
PL8 coefficient 0.35 0.419 0.6
PL15 coefficient 0.247
PL19 coefficient 0.12 0.204 0.3
GSM900 EDGE off
PL5 coefficient 0.45 0.626 0.73
PL15 coefficient 0.234
PL19 coefficient 0.12 0.195 0.3
GSM900 EDGE on
PL8 coefficient 0.35 0.419 0.6
PL15 coefficient 0.247
PL19 coefficient 0.12 0.204 0.3
GSM1800 EDGE off
PLO coefficient 0.45 0.51 0.7
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Min Typ Max

PL11 coefficient 0.219

PL15 coefficient 0.12 0.185 0.3

GSM1800 EDGE on

PL2 coefficient 0.35 0.394 0.6

PL11 coefficient 0.23

PL15 coefficient 0.12 0.194 0.3

GSM1900 EDGE off

PLO coefficient 0.45 0.482 0.7

PL11 coefficient 0.218

PL15 coefficient 0.12 0.184 0.3

GSM1900 EDGE on

PL2 coefficient 0.35 0.377 0.6

PL11 coefficient 0.23

PL15 coefficient 0.12 0.193 0.3

If the values are within the limits, check that the "Save to Phone Permanent Memory" check box is
checked and click Stop.

X

Coefficient | TargetdBm |  DAC | |

5 0.6465 325 661

B 0.5425 310 555 Stop |

7 0.45395 290 480 g

8 04178 27.0 427 Calculate coefficients |

9 0.3743 250 382

10 0.3359 230 343  Loadfrom

11 0.3059 210 312 [Pemanent memoy ~]

12 0.2820 19.0 266 (—

13 0.2631 17.0 269

14 0.2473 150 252 | ¥ Peimanent memory

15 0.2336 13.0 238 T PC

16 0.2223 1.0 227

17 0.2125 40 27 Edge: [0 4

18 0.2038 7.0 208

19 0.1948 50 199  2eoDAC]

Base 0.0948 -30.0 97

Test 0.0948 a7

Band P&l IHigh jv

Tx channel: 37

Frequency: 897.40 MHz Help |
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10. Set Edge mode on and start tuning again. Change video averaging to 50.

238 |~ pc |
227 g
217 Edge:
208
199
97
97

11. Tune EDGE power levels to the corresponding target power levels.

Only power levels 8, 15 and 19 are tuned in GSM900 and 2, 10 and 15 in GSM1800/1900. The rest are
calculated by clicking the Calculate Coefficients button. Check the coefficients against the RF tuning limits
table presented in Step 9.

12. When the tuning is completed, click Stop.

Next actions

Repeat steps 4 to 9 for GSM1800 and GSM1900. On those bands only power levels 0, 11 and 15 need to be
tuned.
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B Baseband description

System module block diagram

The device is a quad-band GSM mono-block product with full QWERTY keyboard. It is based on Series 60 UI
Style on the Symbian Operating System (SOS) release (version 9.1).

The device has two antennas; Internal antenna for cellular quad band GSM and BT antenna.

Bluetooth module has its own antenna. System calculations assume 15dB antenna isolation between
Bluetooth and cellular GSM antenna.

Architecture overview

The device is a monoblock quadband GSM/EDGE 850/900/1800/1900 handportable phone running on
Symbian series 60 release 3.0.

Product segment is a Smart phone.

The device baseband is single processor architecture based on CeMEnt G3.1S engine (CeBBo1GSM BB + Ritsa
4.5 RF).

The baseband includes following HW-blocks:

e RAP, GSM EDGE BaseBand ASIC (ARM926E]-S MCU, Lead3 PH3 DSP)

e N2200, primary Energy Management ASIC

e N2300, secondary Energy Management ASIC

e T-combo memory, 256Mbit NOR FLASH + 256Mbit DDR-SDRAM + 1Gbit Mux-one Nand combo memory
¢ Audio (Microphone, Speaker, IHF and external audio)

e EL keyboard backlightning

e Ambient light sensor

e Bottom Connectors (Mini USB-B + 2.5mm Headset Jack + Dynamo DC jack)

e SIM Interface

e BB-RF Interface

e Bluetooth BTPerf 2.3 (BT 2.0 + EDR)

e UI (Oxford QVGA LCD, QWERTY keyboard)

e IR Interface (IrDA, 115.2kbit/s)

e Mini SD Interface (hot swappable)

RF block includes:

e N7505 AHNE RF ASIC (Quad-band GSM functionality based on Ritsa 4.5 engine.)
e N7520 front end module (PA and antenna switch)

e (7500 VCO and G7501 V(X0 (38.4MHz)
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Figure 52 System level block diagram

Baseband functional description

Digital baseband is single processor architecture. It consists of RAP, EM ASIC (N2200), EM ASIC (N2300) and
memories as the core. RAP is a GSM EDGE chip with lots of peripheral features. Supported cellular protocols
in RAP are GSM (minimum EDGE class 10, GPRS phase2). In general RAP consists of three separate parts. The
first part is processor subsystem (PSS) that includes both MCU and DSP processors and related functions. The
second partis MCU peripherals that are peripherals mainly controlled by MCU. The third one is DSP peripherals
that are peripherals mainly controlled by DSP. N2200 is an audio ASIC including also energy management
(EM) functions. With second EM ASIC N2300, it covers the analog audio and energy management function.
N2200 is also the device that handles the power-up and power-down routines of the system. During the
times when the digital BB is alive N2200 handles a variety of tasks that can not be accomplished elsewhere
due to voltage requirements, noise etc. N2300 power ICis intended for energy management control, supply
voltage generation and charge control of mobile phone. N2300 has a step down type (buck) programmable
switch mode regulator for digital core supply generation, up (boost) switch mode regulator with current
control for led supply, charge control circuitry with integrated switch, level shifters and regulator for FBUS/
USB-0TG, and digital circuitry including registers. Stacked triple combo memory (RAM, Nor, Nand in one
package) includes 256Mbit DDR SDRAM , 256Mbit NOR Flash and 1Gbit Mux-One Nand.

Absolute maximum ratings

Battery voltage (idle) -0.3 5.2 vV Battery voltage maximum value is
specified during charging is active
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Signal Min Nom Max U{“ Notes
Battery voltage (Call) +3.2 +4.8 v Battery voltage maximum value is

specified during charging is active

Charger input voltage -0.3 +16 V

Phone modes of operation

Mode Description

NO_SUPPLY (dead) mode means that the main batteryis not present or its voltage is too low (below
N2200 master reset threshold) and that the back-up battery voltage is too low.

BACK_UP The main battery is not present or its voltage is too low but back-up battery voltage is
adequate and the 32 kHz oscillator is running (RTC is on).

PWR_OFF In this mode (warm), the main battery is present and its voltage is over N2200 master
reset threshold. All requlators are disabled, PurX is on low state, the RTCis on and the
oscillator is on. PWR_OFF (cold) mode is almost the same as PWR_OFF (warm), but the
RTC and the oscillator are off.

RESET RESET mode is a synonym for start-up sequence. In this mode certain regulators are
enabled and after they and RFCIk have stabilized, the system reset (PurX) is released
and PWR_ON mode entered. RESET mode uses 32 kHz clock to count the REST mode
delay (typically 16 ms).

DEEP SLEEP Deep sleep mode is entered only from Pwr_on mode with the aid of sw when the
system's activity is low. At deep sleep, VCTCXO is powering off. System is running with
the sleep clock. Regulators are in sleep mode.

FLASHING FLASHING mode is for SW downloading.

Voltage limits

Parameter Description Value

Master reset
threshold
VMSTR (N2200) 2.2V (typ.)

Master reset
threshold
level, rising
VMSTR+ (N2300) 2.1V (typ.)

Master reset
threshold

level, falling
VMSTR- (N2300) 1.9V (typ.)

Hardware
cutoff
VCOFF+ (rising) 2.9V (typ.)
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Parameter Description Value

Hardware
cutoff

VCOFF- (falling) 2.6V (typ.)
SW cutoff

SWCOFF limit ~3.2V

The master reset threshold controls the internal reset of N2200 / (N2300). If battery voltage is above VMSTR,
N2300’s charging control logic is alive. Also, RTC is active and supplied from the main battery. Above VMSTR,
N2300 allows the system to be powered on although this may not succeed due to voltage drops during start
up. SW can also consider battery voltage too low for operation and power down the system.

Power key
The system boots up when power key is pressed (adequate battery voltage, VBAT, present).

Power down can be initiated by pressing the power key again (the system is powered down with the aid of
SW).

Operation modes
There are four different power up possibilities to switch power on:
e Power key is pressed
e (hargeris connected
e A pulse is supplied to MBUS line (Clk)
¢ Internal power up with Real Time Clock alarm.
Power is not switched on by supplying battery voltage as in D(T4 generations

It should be noted that system behavior depends on the type of device the engine is in. The difference is
mainly in the power key concept, basically:

¢ The power key controls the system power ON/OFF

¢ The system boots up always when not empty battery is connected. The power key controls only the CMT
functionality. PDA functions are always available

e To the EM ASIC's functionality there is no difference how the power key is connected (the power up and
down signaling and timings are the same)
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Power distribution
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Figure 53 Power distribution diagram

System power-up

Power up procedure starts when the user presses power key (option 1) or when (not empty) battery is
attached (option 2). In addition, some other triggers may start the system.
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Power down procedure

Controlled powering off is done with the aid of SW when the user requests it or when the battery voltage is
falling too low. Uncontrolled powering off happens for example when battery is suddenly removed.

Clocking scheme

The main system clock is a small signal sine wave created in the RF-section of the engine with Voltage
Controlled, Temperature Compensated, crystal oscillator (VCTCXO0). The delivered frequency is 38.4MHz . RAP
has its own sleep mode in which use low accuracy, low frequency sleep clock instead of RF clock. In deep
sleep, ASICis sleep mode and therefore VCTCX0 can be switched off (VCTCXO is a significant power consumer).
In deep sleep also the core voltage is decreased.

RF RAP EM ASIC (N2200)
Ritsa Rel.4.5 Differential RF clock (35.4 MHz) r - 1.0to3.24 MHz - -
REF_OUTH » RFCIP AudioCLE - AudCLE
REF_OUTN v = RECIEN ChusCLE, [— 24 MEE SerCLK
MHz I : 19 IMH: c
SCLY | RFBusCLE TeCCLK [— == 2 TxCCLK
VCTCXO I : ] SimCLK1 . SimCLK1
T SD Card upta 25 MHz leENTON SimCLK? liod MHz SimCLEK2 SIM1
i SDClk | . .
- S.\IPS('LK-—-—--—-—-——:D ‘;"\[I';I’ [ Rbos e
9.6/19.2 MHz | USBVM_CIk SHILR i
393 | GENIOSS = Sletk '
+—————1Speciall0
120 MHz | L
! 120MHz | 3 SleepCLK [
| RFclock o || S SimCLKC1- J
! (384 MHz) +——— Genl031 1104 MHz
USBDSymeClk | NC N—
S 3 (32.768 kHz)
i — SwClk | NC
GenlO72 ’ Crystal
FlsClk: :
BT Max SDRCLK ™ EM ASIC (N2300)
- LKL 4096 kHz SDRCLKX
" PCM CLE "2 2 Ipsscix L+{CLK (max 13 MHZ)
SP1_CLK(internal) JITCIk CbusCLK.
ETMCIk: [ 5
e —>{SMPSCLE
NC |C1k600
VM_CLK
BI68KH o o
. | Flash(NOR)
386MH:  CIK  max133MHz
1 J
DDR SDRAM
117.6 MHz K max133 MHz]
[ EMU
UTCIk
ETMCIE

Bluetooth

The device uses BTH Perf2.3 solution. The Bluetooth isV 2.0 + EDR. The Bluetooth module is implemented by
using CSR’s BC4-ROM. BlueCore-4 ROM is a single chip radio and baseband IC for Bluetooth 2.4 GHz systems.

In BB5.0,BT interface has been designed so that it allows attaching BT modules from different vendors. The
interface consists of UART interface and PCM interface for audio.
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Figure 54 BT-RAP connection

IrDA

IrDA specifies a reliable, fully digital peer-to-peer data link between IrDA units at data rates from 9600 bits/
s to 115 kbit/s. The link is based on the serial transmission of data as pulses of infra red light at the wave
length of 870nm and angles of +-15degrees at the range 0 - 50 to 100 cm. The transmission is not
omnidirectional but focused and only reaches a peer at a limited line-of-sight distance from the transmitter
thus not disturbing any other units in the neighbourhood.

IR communication is half-duplex e.g. the IR receiver sees its own transmission, and the IR interface is either
transmitting or receiving, but not both at once.

USB

USB (Universal Serial Bus) provides a wired connectivity between a USB host PC and peripheral devices.

USB is a differential serial bus for USB devices. USB controller supports USB specification revision 2.0 with full
speed USB (12 Mbps). The device is connected to the USB host through the system connector. The USB bus is
hot plugged capable, which means that USB devices may be plugged in/out at any time.

SIM card

The device SIM interface supports both1.8V and 3V technology smart cards.

The power is not allowed to be supplied to cards until the power contacts to battery are properly connected.

RF-BB interface
In BB-RF interface there are 19 signal pins between RAP and cellular RF.
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Between EM (N2200) and cellular RF there are 8 pins + VBAT. RF is controlled directly by RAP and N2200. Digital
control signals, such as RFBus and reset signals, are taken from RAP and analog control signals, such as AFC
and TxC, are taken from EM ASIC (N2200).

RFBUS is similar control bus than CBUS and DBUS, but it is only used as controlling interface between RF and
BaseBand (RAP). RAP controls AFC and TxC signals via TxCData bus and RF regulator control is done via CBUS.

Analog Rx and Tx signals are connected to/from RAP that includes RF converters for this purpose. The TxC
serial bus interface is a one-way bus, which is used to transfer data from RAP3G to the N2200 ASIC TXC DACs.

These DACs are used to control the RF power amplifiers. The TXC bus includes TxCCtrl pin, which is used to
select the EM ASIC (N2200) DAC, the data is written to. In case the TxCCtrl is in low state, the data is written
to the DAC1 and in case the TxCCtrl is in high state, the data is written to DAC2.

The TxC bus clock frequency is programmable but the frequency to be used in CeBBol is 19.2 MHz and for
RFBUS the frequency used is 9.6 MHz.

diff. RF clock 2 RAP
RF el Slicer
< 2 x Diff. TX ‘:, RF converters
2 x Diff. RX 4
>
< TXreset
< RXreset
TXP
< L
digi outputs
< RXA
< RX1
< RX2
RFBUS 3
< wleelp| RFBUS
A F 3
34 TXC 3,f CBUS |VRFConv
L 2 v
DAC EM ASIC
< VRCP1 (N2200)
< VRCP2
DAC
< VR1
< VREF <]
RFTemp >
Aux A/D
—— VBAT

FBUS
USB and FBUS have multiplexed interface between EM ASIC (2300) and RAP.

A(l interface
The ACI (Accessory Control Interface) is a point-to-point, bi-directional, single line serial bus.

It has two main features: the insertion and removal detection of an accessory device and acting as a data
bus between phone and accessory, intended for control purposes. A third function of A(I is to identify and
authenticate the accessory.
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SIM interface

The device has one SIM (Subscriber Identification Module) interface. It is only accessible if battery is removed.
The SIM interface consists of an internal interface between RAP and EM ASIC (N2200), and of an external
interface between N2200 and SIM contacts.

. : . ; ;
E RAP : :EM ASIC SIMDEI){C:J " . Separate switch (only if
; i 1(N2200) . neeed)
p 1 ' [ e I
! smcikd @ POsimeik YSIM1 C? I b%lM(cﬂm '
: SIMIOCHrI1 O—'¢S|M|OC1 ' Eep Lo i :
! SIMIODa1 CrPC3SIMDat SIMRSIC1 O—— ________ —POSIMRST(C2) |
: i : SIMCIKC1 Q——1 EMCEM i—— O SIMCLK(C3) |
: SIMCIK2 5—PgMelk: SIMDaC1 Q- Pratection:—— O SIMDATA(C?) |
: SIMIOCH2 (5—ecsim0C2 ) B i GND(C5) :
| SIMIOD a2 ! | e, T
! Genl0s 53.55) & 4 POSIMDa2 :
' i ' ' RS !
! ! : VSIM2 ¢ ] "?\mozm?'mz :
E CBUSE‘—F’{CBUS SIMR=C2 _:'::_-_j:-_‘. IM2RST(C2) |
: < I SIMCIKC2 —:: EMCEMI |t IM2CLK(C3) |
: i i SIMDaC2 C——! protection ! SIM2DATA(CT) !
"""""""""" : } ) ~GND(CS) !

The EM ASIC SIM1 interface supports both 1.8 V.and 3.0 V SIM cards. The SIM interface voltage is first 1.8 V
when the SIM card is inserted, and if the card does not response to the ATR a 3 V interface voltage is used.

MiniSD interface
In the RAP the MM(/SD interface is multiplexed with NAND Flash and SIM?2 interfaces.
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Battery interface
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Figure 55 MiniSD contact area & pin order

Voo Moo

The battery interface supports a 3-pole battery interface. The interface consists of three connectors: VBAT,
BSI and GND.

The BSI line is used to recognize the battery capacity by a battery internal pull down resistor.
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[

o /L
GND BSI VBAT

Figure 56 Battery pin order

Table 14 Battery interface connections
Pin Signal I/0 Engine connection Notes
1 VBAT -> EM ASIC N2200 | VBAT Battery voltage

2 BSI -> EM ASICN2200 | BSI Battery size
indication
(fixed resistor
inside the
battery pack)

3 GND GND Ground

Battery temperature is estimated by measuring separate battery temperature NTC via the BTEMP line, which
is located on the transceiver PWB.

For service purposes, the device SW can be forced into local mode by using pull down resistors connected to
the BSI line.

User interface

Display interface

The device supports Oxford QVGA 2.8" TFT display with 320 x 240 resolution and 24bit colors. It uses 8-bit
display interface.

Keyboard

The device uses external COP8 micro controller to handle engine & qwerty keyboard matrix. The
communication between COP8 and RAP is handled by I2C bus.

Display and keyboard backlight
The device has one LED Driver (SMPS) that is used to drive six display LEDs.

Display LEDs are connected in to two three LED series. Current adjustment of the driver is done from the
display LED branch, and keyboard current also depends on the display brightness. In a typical use case,
keyboard LEDs are turned ON only in dark ambient lighting conditions.

The keyboard backlight is made with electroluminance. The device has discrete EL-driver, which provide
backlight for keyboard.

ALS interface

Ambient Light Sensor (ALS) is located in the upper part of the phone. It consists of the following components:
¢ lightguide (part of the front cover)

e phototransistor (V4400) + resistor (R4401)

e NTC + resistors (R4400, R4402, R4403)
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e EM ASIC (N2200)

Information on ambient lighting is used to control the backlights of the phone:
e Keypad lighting is switched on only when the environment is dark / dim

e Display backlights are dimmed, when the environment is dark / dim

The ambient light sensor itself is a photo transistor, which is temperature-compensated by an external NTC
resistor. N2200 reads the light sensor (LS) and temperature (LST) results.

ALS calibration is not possible in the service points. ALS is serviced by replacing faulty phototransistors.

VRFConv N2200
1.8V ?
L ]

R1| R2 ‘R3 R4
n 1 | [ VANA

MUX —(2:0)
Switch R5
LS 10 bit ALSTEMP
\/ ADC N/
'NTC-
R6 § Photo- ,/ Resistor RY
transistor

Figure 57 ALS HW implementation

Table 15 ALS resistor values

15 30 50 470 100 470 47
Value 5kOhm | kOhm kOhm kOhm kOhm kohm kohm kOhm

E-Mail LED
The device has E-Mail indicator LED.
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R E
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Figure 58 E-mail LED implementation

B Audio concept

Audio HW architecture
In BB5.0, the digital functions of audio are integrated into RAP and analogue functions into EM ASIC N2200.

Audio codec supports 48 kHz and 44.1 kHz sampling rates in addition to 40 kHz, which provides full 20 kHz
audio bandwidth (near CD quality) in Rx path.
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EM ASIC (N2200)

e

RAP
— MICB1
< MicData Mic1P Microphone
Meu Mic1N
Audio Clk MBCab
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A

XEarl
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EARP
EARN EIJ Earpiece

Internal
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Figure 59 Audio block diagram

Internal microphone
Internal microphone is used for HandPortable (HP) and Internal HandsFree (IHF) call modes.
An analogue electret microphone is connected to Retu ASIC's Mic1P and MiclN is connected ground near Retu.

NOT_ASSEMBLED
B2100

MIC1P -
OUT~ ™\[5149017

22100

GND N2200 H2 pin
GND

Figure 60 Internal microphone passive circuitry
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Internal earpiece

The internal earpiece is used in the HandPortable (HP) call mode. A dynamic 7x11 mm earpiece capsule is
connected to N2200 ASIC's differential outputs EarP and EarN.

NOT_ASSEMBLED
L2100

EXC24CB102U B2101
EARP ) A
— , Lad Lasr ) §140285

“Te2103 Iczm
n0 1n0D

GND GND

14V/50V
14V/50V

R2104

Figure 61 Internal earpiece circuitry

Internal speaker

The internal speaker is used in Internal HandsFree (IHF) call mode.

A dynamic 20 mm speaker is connected to N2200 ASIC’'s outputs HFSpP and HFSpN.

The IHF amplifier integrated in EM ASIC N2200 is a Digital Pulse Modulated Amplifier (DPMA).

X2100
1s IHF speaker
L2101 connection
Y
HFSPP 220R/100MHz 12102
VN = i “
C2105 —T~_L1“° senH L2103 |
HESPN + . e LY .z}
L2104 2 = 56nH
IV Q Q
= 1 =
200100MHz | == == ﬂg \1\3
0 | 1n0 gL sl X2/101
Bl @] 1)

I c23p c2240)

GND 27p 27 L GND —
not_assembled not_assembled
GND

Figure 62 Internal speaker circuitry

Vibra circuitry
Vibra is used for vibra-alarm function.
The vibra motor is connected to the N2200 ASIC VibraP and VibraN Pulse Width Modulated (PWM) outputs.
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Figure 63 Vibra circuitry
B Baseband technical specifications

External interfaces

Name of Connection Connector reference

USB X2001
Charger X2000
Headset X2002
SIM X2700
MiniSD X5200
Battery connector X2070

USB IF electrical characteristics

Description Parameter Min Max Unit Notes
Absolute Vp+/p- -1 4.6 vV USB
maximum specification
voltage on D+ revision 2.0
and D-

Supply voltage | VBUS 4.4 5.25 v
Supply current:

Functioning Ivgus 100 mA
Suspended Iyvgus 500 UA
Unconfigured Ivus 100 mA
High-level Vv
input voltage:

High (driven) ViH 2

High (floating) | Viuz 2.7 3.6

Low-level Vi 0.8 vV
input voltage
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Description
Differential Vpr 0.2 v
input
sensitivity

Parameter Min Max Unit

Notes

|(D+) - (D-)]

Differential Vem 0.8 2.5 vV
input voltage
range

Included VDI
range

Low-level Voo 0 0.3 vV
output voltage

High-level Vou 2.8 3.6 vV
output voltage
(driven)

Output signal Vers 1.3 2 vV
crossover
voltage

FBUS interface electrical characteristics (between RAP and N2300)

Description Parameter Min Max Unit
High-level input voltage Viy 0.7 x VbpsHv?2 vV
Vppshv2
Low-level Input voltage Vi 0 0.3 x v
Vppshv2
High-level output voltage Vou 0.8 x VbDsHv?2 vV
Vppshv2
Low-level output voltage VoL 0 0.22 X v
Vppshv2
Rise/fall time tR/LF 0 25 ns
(VDDSHV2 =1.8V)

SIM IF connections

Engine connection

1 VSIM Out N2200 VSIM1 Supply voltage
to SIM card, 1.8
Vor3.0V.

2 SIMRST Out N2200 SIM1Rst Reset signal to
SIM card

a3 SIMCLK Out N2200 SIM1ClkC Clock signal to
SIM card

(5 GND - GND Ground

7 SIMDATA In/Out N2200 SIM1DacC Data input /
output
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MiniSD interface connections

Signal Signal Signal Properties Descriptio
name/  name/SD pirection -- Levels -- Freq./Timing "/ Notes
RAP3G Card Resolution
GenI0 09 | MMC(Cmd | <> 0-1.8V/ SD
or 0-3.6V Comman
Genl0 54 d
GenIO 13 | MMCClk > 0-1.8V/ Max 25 SD Clock
or GenIO 0-3.6V MHz
53
GenI0 08 | MM(Da <> 0-1.8V/ SD Data
or 0-3.6V bit 0
Genl0 55
GenIO 07 | MMCLSSh | > 0-1.8V/ Level
utDn 0-3.6V shifter
shutdow
n
GenIO 10 | SDDa2 < 0-1.8V/ Data bit 1
> 0-3.6V
GenIO 14 | SDDa3 < 0-1.8V/ Data bit 2
> 0-3.6V
GenIO 15 | SDDa4 < 0-1.8V/ Data bit 3
> 0-3.6V
Genl012 | MMCCmd | > 0-1.8V/ Comman
or GenIO Dir 0-3.6V d Dir
65
GenIO 11 | MM(DaDir | > 0-1.8V/ Data bit 0
or GenlO 0-3.6V Dir
66
GenIO 03 | SDDaDir2 | > 0-1.8V/ Data bit 1
0-3.6V Dir
GenIO 04 | SDDabDir3 | > 0-1.8V/ Data bit 2
0-3.6V Dir
GenIO 05 | SDDaDir4 | > 0-1.8V/ Data bit 3
0-3.6V Dir
GenIO 46 | MM(Det < 0-1.8V/ Card
0-3.6V insert/
removal
detection
Page 8 -22 COMPANY CONFIDENTIAL Issue 1

Copyright © 2006 Nokia. All rights reserved.



RM-88
System Module

NOKIA

Nokia Customer Care

Signal Signal Signal Properties Descriptio
name/  name/SD pjrection -- Levels -- Freq./Timing N/ Notes
RAP3G Card Resolution
GenI0O 06 | SD Write < 0-1.8V/ Write
Protect 0-3.6V protect
detection
, used
only with
normal
size SD
Card
GenIO 02 MMCFBCk | < 0-1.8V/ Clock
0-3.6V Feedback

Charger connector and charging interface connections & electrical characteristics

Figure 64 Charger connector

Table 16 Charging interface connections

Pin Signal I/0 Engine connection Notes
1 Vchar In N2300 VCharlnl, 2 Charging
voltage /
charger
detection,
Center pin
2 Charge GND Ground Charger
ground
Table 17 Charging IF electrical characteristics
Description Parameter Min Max Unit Notes
Vchar V Charge 0 9 v Center pin
Vchar I Charge 0.85 Center pin
Charge GND 0.85 A
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Description Parameter Min Max Unit Notes

Threshold for VMsTR+ 2.1 vV Typical value
charging,

rising (N2300)

Threshold for VMsTR- 1.9 vV Typical value
charging,

falling (N2300)

Battery interface electrical characteristics

Table 18 Battery IF electrical characteristics

Description Parameter
Operation voltage Vin 4.23 VDC
Current rating IiN 0.9 A

Internal interfaces

Name of Connection Connector reference

Joystick connector X4500
Display X4400
ALS V4400
Vibra M2100
Microphone B2100
Earpiece B2101
IHF speaker B2102
12C

I2Cis an Inter IC bus and aimed for slow control of peripherals.
The device uses I2C to interconnect QWERTY keyboard controller to RAP.

Keyboard interface electrical characteristics

Description  Parameter i Notes

High-level ViH 0.65* Vpps Vobs 0.3+ Vpps vV Row
input voltage

Low-level Vi -0.3 0 0.35* Vpps vV Row
input voltage

High-level Von 1.62 Vbps 1.98 vV Column
output
voltage

Low-level VoL 0 0.45 vV Column
output
voltage
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RM-88 NOKIA

System Module Nokia Customer Care

Description Parameter

(VDDS = 1.8V)

Display connector and interface connections

PINg._Symbol | Symzol SNE
e (12 ] Tt RESX |13
1 111 D7 CSX__ | 14
& Ihnlnl"h @ 10 0% D& 1 15
— ‘ | 9 | GND D4 116
{ '[ f '8 | 03 D2 117
]. 7 1 D1 CND | 18
L | 6 | 0/CX O 19
W 5 1| _ROX WRX | 20
1 3 ¥ 41 _GOND__ | _oGND_ 121
- | S 1 VOO vODI | 22
2 _IVLEDZ2(+) | VLED2(-) | 23
1 IVLEDI(+)] VLEDI(=) | 24

Connector (x4)

Pin Signal I/0 Engine connection Notes
1 V LED1 + <- N2301 VLEDout N2301 is
controlled by
EM ASIC
(N2300)
2 V LEDZ2 + <- N2301 VLEDout N2301 is
controlled by
EM ASIC
(N2300)
3 VDD <- EM ASIC VAUX Core Voltage
(N2200)
4 GND
RDX <- RAP Lcdrdx Read Enable
(active low)
6 D/CX <- RAP Lcdrmd Data/
Command
select
(high = data
low =
command)
D1 <-> RAP Lcddal Data
8 D3 <-> RAP Lcdda3 Data
9 GND
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NOKIA

Nokia Customer Care

RM-88
System Module

Pin Signal I/0 Engine connection Notes
10 D5 <-> RAP Lcddas Data
11 D7 <-> RAP Lcdda7 Data
12 TE -> RAP Te Tearing Effect
13 RESX <- RAP Gpio60 Reset (active
low)
14 (SX <- RAP Lcdsx Chip Select
(active low)
15 D6 <-> RAP Lcddab Data
16 D4 <-> RAP Lcddad Data
17 D2 <-> RAP Lcdda2 Data
18 GND
19 DO <-> RAP Lcdda0 Data
20 WRX -> RAP Lcdwrx Write Enable
(active low)
21 GND
22 VDDI <- EM ASIC VIO Interface
(N2200) voltage
23 VLEDZ - -> R2303 SETCURR1 Resistor
24 V LED1 - -> R2303 SETCURR1 Resistor
Back-up battery interface electrical characteristics
Table 19 Back-up battery connections
Pin name I/0 Connection
L2207, -> N2200, Back-up battery G2200 is
VBack VBack connected to N2200 via coil
Table 20 Back-up battery electrical characteristics
Description Parameter Min
Back-Up Vback 0 2.5 2.7 v
Battery
Voltage
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RM-88 NOKIA

System Module Nokia Customer Care

B Frequency mappings

GSM850 frequencies

CH X RX | VCOTX | VCORX CH X RX | VCOTX | VCORX CH X RX | VCOTX | VCORX
128 | 824.2| 869.2| 3296.8 3476.8 170 | 832.6| 877.6| 33304 35104 212 | 841.0| 886.0] 3364.0 3544.0
129 | 824.4| 869.4| 3297.6 3477.6 171 | 832.8| 877.8] 3331.2 3511.2 213 | 841.2| 886.2| 3364.8 3544.8
130 | 824.6| 869.6| 3298.4 3478.4 172 | 833.0| 878.0] 3332.0 3512.0 214 | 841.4|886.4| 33656 3545.6
131 | 824.8]| 869.8| 3299.2 3479.2 173 | 833.2| 878.2| 3332.8 3512.8 215 | 841.6| 886.6| 3366.4 3546.4
132 | 825.0] 870.0| 3300.0 3480.0 174 | 833.4| 878.4| 33336 3513.6 216 | 841.8| 886.8| 3367.2 3547.2
133 | 825.2| 870.2| 3300.8 3480.8 175 | 833.6| 878.6| 33344 3514.4 217 | 842.0]1 887.0] 3368.0 3548.0
134 | 8254 870.4| 3301.6 3481.6 176 | 833.8| 878.8] 3335.2 3515.2 218 | 842.2|887.2| 3368.8 3548.8
135 | 825.6| 870.6| 3302.4 3482.4 177 | 834.0| 879.0] 3336.0 3516.0 219 | 842.4]18874| 33696 3549.6
136 | 825.8| 870.8| 3303.2 3483.2 178 | 834.2| 879.2| 3336.8 3516.8 220 | 842.6|8876| 33704 3550.4
137 | 826.0| 871.0| 3304.0 3484.0 179 | 834.4| 879.4| 3337.6 3517.6 221 | 8428|8878 3371.2 3551.2
138 | 826.2| 871.2| 3304.8 3484.8 180 | 834.6| 879.6| 3338.4 3518.4 222 | 843.0| 888.0] 33720 3552.0
139 | 826.4| 871.4| 33056 3485.6 181 | 834.8| 879.8| 3339.2 3519.2 223 | 843.2|888.2| 33728 3552.8
140 | 826.6| 871.6| 3306.4 3486.4 182 | 835.0| 880.0|] 3340.0 3520.0 224 | 843.4|8884| 33736 3553.6
141 | 826.8| 871.8| 3307.2 3487.2 183 | 835.2| 880.2| 3340.8 3520.8 225 | 843.6|8886| 33744 3554.4
142 | 827.0| 872.0| 3308.0 3488.0 184 | 835.4|880.4| 33416 3521.6 226 | 843.8|888.8| 33752 3555.2
143 | 827.2| 872.2| 3308.8 3488.8 185 | 835.6| 880.6| 33424 3522.4 227 | 844.0] 889.0] 3376.0 3556.0
144 | 827.4| 872.4| 3309.6 3489.6 186 | 835.8| 880.8| 3343.2 3523.2 228 | 844.2]|889.2| 3376.8 3556.8
145 | 827.6| 872.6| 33104 3490.4 187 | 836.0| 881.0] 3344.0 3524.0 229 | 8444|8894 | 33776 3557.6
146 | 827.8| 872.8| 3311.2 3491.2 188 | 836.2| 881.2| 3344.8 3524.8 230 | 844.6| 889.6| 33784 3558.4
147 | 828.0| 873.0| 3312.0 3492.0 189 | 836.4| 881.4| 33456 3525.6 231 | 844.8| 889.8| 3379.2 3559.2
148 | 828.2| 873.2| 33128 3492.8 190 | 836.6| 881.6| 33464 3526.4 232 | 845.01 890.0] 33800 3560.0
149 | 828.4| 873.4| 33136 3493.6 191 | 836.8| 881.8| 3347.2 3527.2 233 | 845.2|890.2| 33808 3560.8
150 | 828.6| 873.6| 33144 3494 4 192 | 837.0| 882.0| 3348.0 3528.0 234 | 845418904 | 33816 3561.6
151 | 828.8| 873.8| 3315.2 3495.2 193 | 837.2| 882.2| 3348.8 3528.8 235 | 845.6|8906| 33824 3562.4
152 | 829.0| 874.0| 3316.0 3496.0 194 | 837.4| 882.4| 33496 3529.6 236 | 845.8|1890.8| 33832 3563.2
153 | 829.2| 874.2| 3316.8 3496.8 195 | 837.6| 882.6| 3350.4 3530.4 237 | 846.0| 891.0] 3384.0 3564.0
154 | 829.4| 874.4| 33176 3497.6 196 | 837.8| 882.8| 3351.2 3531.2 238 | 846.2|891.2| 3384.8 3564.8
155 | 829.6| 874.6| 33184 3498.4 197 | 838.0| 883.0|] 3352.0 3532.0 239 | 846.4|891.4| 33856 3565.6
156 | 829.8| 874.8| 3319.2 3499.2 198 | 838.2| 883.2| 3352.8 3532.8 240 | 846.6|8916| 33864 3566.4
157 | 830.0| 875.0] 3320.0 3500.0 199 | 838.4| 883.4| 3353.6 35336 241 | 846.8| 891.8| 3387.2 3567.2
158 | 830.2| 875.2| 3320.8 3500.8 200 | 838.6]883.6] 33544 3534.4 242 | 847.01892.0| 3388.0 3568.0
159 | 830.4| 875.4| 33216 3501.6 201 | 838.8] 883.8] 3355.2 3535.2 243 | 847.2]18922| 3388.8 3568.8
160 | 830.6| 875.6| 33224 3502.4 202 | 839.0| 884.0] 3356.0 3536.0 244 | 847.4]18924| 33896 3569.6
161 | 830.8| 875.8| 3323.2 3503.2 203 | 839.2| 884.2| 3356.8 3536.8 245 | 847.6|8926| 33904 3570.4
162 | 831.0]| 876.0| 3324.0 3504.0 204 | 839.4| 884.4| 33576 3537.6 246 | 847.8|892.8| 3391.2 3571.2
163 | 831.2| 876.2| 3324.8 3504.8 205 | 839.6| 884.6| 33584 3538.4 247 | 848.0| 893.0] 33920 3572.0
164 | 831.4]| 876.4| 33256 3505.6 206 | 839.8| 884.8| 3359.2 3539.2 248 | 848.2|893.2| 33928 3572.8
165 | 831.6| 876.6| 33264 3506.4 207 | 840.0| 885.0] 3360.0 3540.0 249 | 848.4|8934| 33936 3573.6
166 | 831.8] 876.8| 3327.2 3507.2 208 | 840.2] 885.2| 3360.8 3540.8 250 | 848.6|8936| 33944 3574.4
167 | 832.0| 877.0| 3328.0 3508.0 209 | 840.4]8854| 33616 3541.6 251 | 848.8|893.8| 33952 3575.2
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NOKIA

Nokia Customer Care

RM-88

System Module

EGSM900 frequencies

CH |TX RX VCO TX[VCO RX||[CH |TX RX VCO TX|VCO RX||CH |TX RX VCO TX|VCO RX
975| 880,2| 925,2| 3520,8| 3700,8)] 1| 890,2| 9352| 3560,8| 3740,8| 63| 902,6] 9476 36104 3790,4
o76| 880,4| 9254| 35216/ 3701,6) 2| 8904| 9354| 3561,6| 3741,6| 64| 902,8] 9478/ 3611,2] 37912
977| 880.6| 9256| 35224| 37024 3| B890,6| 9356]| 3562,4| 3742,4| 65| 903,01 948,0| 3612,01 37920
978| 880.8| 925,8| 3523,2| 37032 4| 890,8| 9358| 3563,2| 3743,2|| 66] 903,2] 948,2| 3612,8] 3792,8
979| 881,01 926,01 3524,0] 3704,0 5| 891,01 936,01 3564,01 3744,0|| 67| 903,4| 9484| 3613,6| 37936
980| 881.,2| 926,2| 3524,8| 3704,8 6| 891,2] 936,2] 3564,8] 3744,8| 68| 903,6] 9486| 3614,4| 37944
981| 881.4| 926,4| 3525,6| 37056] 7| 8914| 9364 35656 3745,6| 69| 903,8] 948,8| 36152 37952
982| 881.6| 926,6|/ 3526,4| 37064 8| B891,6| 936,6| 3566,4| 3746,4| 70| 904,01 9490| 3616,01/ 3796,0
983| 881.8| 926,8| 3527,2| 3707.2 9| B891,8| 936,8] 3567.2| 3747.2| 71 9042 9492| 3616,8] 3796.8
984| 882,01 927,0| 3528,01 3708,0| 10] 892,0] 937,0| 35680 3748,0|| 72| 9044]| 9494| 3617,6] 3797,6
985| 882,2| 927.,2| 3528,8| 3708,8| 11 892,2| 937,2| 3568,8| 3748,8|| 73| 904,6| 9496| 3618,4| 37984
986| 882,4| 927,4| 3529.6| 37096 12| 8924 937.4| 3569,6| 3749,6| 74| 904,8] 9498| 3619,2| 37992
987| 882,6| 927,6| 3530,4| 37104 13| 8926| 937.6| 35704 3750,4| 75| 9050 9500 3620,0] 3800,0
988| 882,8| 927.,8| 3531,2| 3711,2| 14] 892,8| 937.,8| 3571,2] 3751,2|| 76] 9052 950,2| 3620,8] 3800,8
989| 883,00 928,0| 3532,00 3712,0) 15| 893,0] 938,0] 3572,0| 3752,0f 77| 9054| 9504| 3621,6| 38016
990| 883,2| 928,2| 3532,8| 3712,8| 16| 893,2| 938,2| 3572,8] 3752,8|| 78] 9056 9506 3622,4| 38024
991| 883,4| 928,4| 3533,6] 3713,6| 17| 8934| 9384| 3573,6] 3753,6|)| 79] 9058 9508 3623,2| 38032
992| 883.,6| 928,6| 3534,4| 3714,4| 18] 893,6| 938,6| 3574,4| 3754,4| 80] 906,01 951,0| 3624,0] 3804,0
993| 883.8| 928,8| 3535,2| 37152 19| 893,8| 938,8| 35752 3755.2| 81 906,2| 951,2| 3624,8| 3804.,8
994| 884,01 929,01 3536,0] 3716,0f 20| 894,01 9390 3576,0) 3756,0| 82| 9064| 9514| 36256| 38056
995| 884.,2| 929,2| 3536,8| 3716,8| 21 8942 939,2| 3576,8| 3756,8|| 83| 906,68 951.6| 3626,4| 38064
996| B884.4| 9294| 3537.6| 37176/ 22| 894.4| 9394| 3577.6| 3757.6|| 84] 906,8] 951.8| 3627.2|] 3807.2
997| B884,6| 929,6| 3538,4| 3718,4| 23| 8946| 939,6| 35784| 3758,4| 85] 907,01 952,0| 3628,0] 3808,0
998| 884.,8] 929,8| 3539,2| 3719,2| 24| 894,8| 939,8| 35792 3759,2|| 86] 907,2] 952,2| 3628,8] 3808,8
999| 885,0] 930,0] 3540,0f 3720,0) 25| 8950/ 940,0] 3580,0f 3760,0| 87| 907.4| 9524| 3629,6/ 3809,6
1000| 885,2] 930,2| 3540,8| 3720,8) 26| 8952 940,2| 3580,8| 3760,8)| 88| 907.6| 952.6| 3630,4| 38104
1001 885.4| 930,4| 35416| 3721.6] 27| B8954| 9404| 3581,6| 3761.6] 89| 907.8] 9528 3631,2| 38112
1002| 885,6] 930,6| 35424| 37224| 28| 8956| 940,6| 35824| 3762,4| 90| 9080 953,01 3632,0] 38120
1003] 885,8] 930,8| 3543,2| 3723,2| 29| 8958 940,8| 3583,2| 3763.2|) 91 908,2| 953,2| 3632,8| 38128
1004| 886,0] 931,01 3544,0| 3724,0| 30| 896,00 941,0] 3584,0| 3764,0| 92| 9084 9534| 3633,6| 38136
1005| 886,2] 931,2| 3544.8| 3724,8| 31 896,2| 941,2| 3584,8| 3764,8|| 93| 9086 953.6| 3634,4| 38144
1006| 886,4] 931.4| 35456| 37256| 32| 8964 941.4| 35856| 37656| 94| 9088 9538 36352 38152
1007| 886,6] 931,6| 3546,4| 3726.4| 33| 896,6| 941,6| 3586,4| 3766,4)| 95| 909,01 954,0/ 3636,0| 3816,0
1008| 886,8] 931,8| 3547,2| 3727.2) 34| 896,8| 941,8| 3587,2| 3767,2|| 96| 909,2| 954,2| 3636,8| 3816,8
1009] 887,0] 932,01 3548,0] 3728,0| 35| 897,0] 9420/ 3588,0| 3768,0) 97| 909.4| 954,4| 3637,6/ 3817,6
1010 887.,2] 932,2| 3548,8| 3728,8| 36| 897,2| 942,2| 3588,8| 3768,8|| 98| 909,6| 954,6| 3638,4| 38184
1011 887.4| 932,4| 35496| 37296 37| B897.4| 9424| 3589,6| 3769,6] 99| 909,8| 954,8| 3639,2| 38192
1012| 887,6] 932,6| 3550,4| 3730,4| 38| 8976 942.6| 3590,4| 3770,4||100f 910,0f 9550 3640,0] 38200
1013] 887.,8] 932,8| 3551,2] 3731,2| 39| 897,8] 942,8| 3591,2 3771.2|)[101 910,2| 955,2| 3640,8| 38208
1014| 888,01 933,01 3552,0| 3732,0|) 40| 898,0f 943,01 3592,0| 3772,0||102| 910,4| 9554| 3641,6| 38216
1015| 888,2] 933,2| 3552,8| 3732,8| 41 898,2| 943,2| 3592,8| 3772,8||103] 910,86 9556| 3642,4| 38224
1016| 888,4] 933,4| 3553,6| 3733.6| 42| 8984| 943,4| 3593,6| 3773,6)|104] 910,8] 9558 3643,2| 38232
1017| 888,6] 933,6| 3554,4| 3734,4| 43| 898,6] 943,6| 3594,4| 3774,4|105] 911,0] 956,0] 3644,0] 3824,0
1018| 888,8] 933,8] 3555,2| 3735,2| 44| 898,8| 943,8] 35952 37752||106) 911,2] 956,2| 3644,8| 38248
1019| 889,01 934,0| 3556,0| 3736,0) 45| 899,0f 9440 3596,0| 3776,0)|107| 911.4| 956,4| 3645,6| 38256
1020] 889,2] 934,2| 3556,8| 3736,8| 46| 8992 944,2| 3596,8| 3776,8||108] 911,6| 956,6] 3646,4| 38264
1021 889.4| 934,4| 3557.6| 3737.6] 47| B899.4| 944 4| 3597,6| 3777,6]|109] 911,8| 956,8| 3647.,2| 38272
1022] 889,6] 934,6| 3558,4| 3738,4| 48| 899,6| 9446| 3598,4| 3778,4|110] 912,0] 957,0] 3648,0] 3828,0
1023| 889,8] 934,8| 3559,2| 3739,2| 49| 899,8] 9448 3599,2| 3779.2|111] 912,2| 957,2| 3648,8| 3828,8
0| 8900/ 9350| 3560,0f 3740,0)] 50| 900,0/ 945,0| 3600,0] 3780,0||112] 912,4| 957.4| 3649,6| 38296
51 900,2| 945,2| 3600,8] 3780,8||113] 912,6] 957,6/ 3650,4| 38304
52| 900,4| 9454| 3601,6| 3781,6||114] 912,8] 957,8] 3651,2| 38312
53| 900,6| 9456| 3602,4| 37824|[115] 9130 958,0] 36520 38320
54| 900,8] 945,8| 3603,2| 3783,2[116] 913,2] 958,2| 3652,8| 38328
55| 901,01 946,01 3604,00 3784,0||117] 913,4] 958,4| 3653,6| 38336
56| 901,2| 946,2| 3604,8| 3784,8||118] 913,6] 958,6| 3654,4| 38344
57| 901,4| 946.4| 3605,6| 3785,6|119] 913,8] 958,8| 3655,2| 38352
58| 901,6| 946,6| 3606,4| 3786,4||120] 914,01 959,0| 3656,01/ 3836,0
59| 901,8| 946,8| 3607,2| 3787.2|121| 914,2] 959,2| 3656,8| 3836,8
60| 902,01 947,0| 3608,00 3788,0||122] 914,4] 959.4| 3657,6| 38376
61| 902,2| 947,2| 3608,8] 3788,8[|123] 914,6] 959,6/ 3658,4| 38384
62| 902,4| 9474| 3609,6| 3789,6||124] 914,8] 959,8| 3659,2| 3839,2
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RM-88 NOKIA

System Module Nokia Customer (Care

GSM1800 frequencies

VeoRsfch Tx  me  cOTx VCO R
3648.0 ﬁl 1747.8] 184238 34856 3122.4)
3648.4] 701] 1748.0] 1843.0] 3486.0 2| 37239
3648.8] 702) 1748.2] 1843.2] 34964

2| 3649.2] 703 1748.4] 1843.4 34968 0| 3724.0f
3640.6] 704] 1748.6] 1843.6] 34972 3724.4
0] ses0.0| 05| 1748.8] 1843.8] 34076, 3724.9)
3650.4] 708 1745.0] 1844.0 3488.0 31252
3650.8] 707) 1749.2] 1844.2] 34984 37256
3651.2] 708| 1749.4] 1844.4 34088 .0 3726.0]
3651.6] 708 17406 18446 34992 3726.4
| se520] 710 1740.8] 1824.8] 34896 3126.9)
3652.4] 711]_1750.0 1845.0 3500.0 3127.9|
3652.8] 712 1750.2] 1845.2] 3500.4 37274

3653.2) 713 1750.4| 1845.4| 3500.8)
36536 714) 17506 18456 35012
.of 715 1750.8) 18458 3501.6
4] 18] 1751.0) 1848.0] 35020
717]_1751.2) 1846.2) 35024
T18| 1751.4] 1846.4| 35028
718| 1751.6] 1846.6) 3503.2
of 720 1751.8] 1846.8 3503.6
721, 17520

3728.8]
3729.2|
3726.8
3730.0/
37304
3730.5]
3731.2
37315
araz.of
37324
37328
3733.2|
3733.5
3734.0]
37344
3734.9]
35452 3735.2

632) 1734.2]
B33 1734.4)
634) 1734.6)
635 17348
636, 1735.0]
B37| 1735.2]

8] 742) 1758.2)
3865.2) T43| 1756.4)
JBEE.6) T44| 1756.6]
J866.0) T45| 1756.8)
38664 746 1757.0
3866.8) T47| 1757.2
JBET.2) T48| 1757.4)
I8ET B) T49| 1757.6]
3868.00 T 1757.8
1758.0
1758.2

71| 1722.0) Y Y
572 17222] 1817.2) 34444 3634.4)
| 573 1722.4] 18174 34948 3634
574| 17228 1817.6) 34452 3835
s575| 17228 1817.8] 3445.8] 3635.6] 6es
| 576 1723.0) 18180 34460 3636.0)

577| 172320 1818.2] 3446.4) 3636.4)

36372 1874.8]
3637 6 1875.0,
3636.0) 1875.2]
3636.4 1875.4
3636.84 1875.6]
3639.2) 1875.8,
3636.64 1781.0

3640.04 1781.2)

3640.4 1781.4)

2840.8) 1781.8)

36417 1781.8]

B 3641 1782.0

3642.00 1762.2]

a2 38424 1782.4)

4] 18214 34528 3642.8) 1762.8)
8 1821.6] 34532 36432 1782.8
1821.8 34536 38438 1783.0
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A/D-converter Analog-to-digital converter
AC Accessory Control Interface
ADC Analog-to-digital converter
ADSP Application DPS (expected to run high level tasks)
AGC Automatic gain control (maintains volume)
ALS Ambient light sensor
AMSL After Market Service Leader
ARM Advanced RISC Machines
ARPU Average revenue per user (per month or per year)
ASIC Application Specific Integrated Circuit
ASIP Application Specific Interface Protector
B2B Board to board, connector between PWB and UI board
BB Baseband
BCO2 Bluetooth module made by CSR
BIQUAD Bi-quadratic ,type of filter function)
BSI Battery Size Indicator
BT Bluetooth
(Bus MCU controlled serial bus connected to UPP_WD2,UEME and Zocus
Ccp Compact Camera Port
(DSP Cellular DSP (expected to run at low levels)
CLDC Connected limited device configuration
(MOS Complimentary metal-oxide semiconductor circuit (low power consumption)
COF Chip on Foil
(0G Chip on Glass
(PU Central Processing Unit
(SR cambridge silicon radio
(STN Color Super Twisted Nematic
(TSI Clock Timing Sleep and interrupt block of Tiku
w Continuous wave
D/A-converter Digital-to-analouge converter
DAC Digital-to-analouge converter
DBI Digital Battery Interface
DBus DSP controlled serial bus connected between UPP_WD2 and Helgo
D(T-4 Digital Core Technology
DMA Direct memory access
DP Data Package
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DPLL Digital Phase Locked Loop

DSP Digital Signal Processor

DtoS Differential to Single ended

EDGE Enhanced data rates for global/GSM evaluation
EGSM Extended GSM

EM Energy management

EMC Electromagnetic compability

EMI Electromagnetic interference

ESD Electrostatic discharge

FCI Functional cover interface

FPS Flash Programming Tool

FR Full rate

FSTN Film compensated super twisted nematic
GND Ground, conductive mass

GPIB General-purpose interface bus

GPRS General Packet Radio Service

GSM Group Special Mobile/Global System for Mobile communication
HF Hands free

HFCM Handsfree Common

HS Handset

HSCSD High speed circuit switched data (data transmission connection faster than GSM)
HW Hardware

1/0 Input/Output

IBAT Battery current

IC Integrated circuit

ICHAR Charger current

IF Interface

IHF Integrated hands free

IMEI International Mobile Equipment Identity
IR Infrared

IrDA Infrared Data Associasion

ISA Intelligent software architecture
JPEG/JPG Joint Photographic Experts Group

LCD Liquid Crystal Display

LDO Low Drop Out

LED Light-emitting diode
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LPRF Low Power Radio Frequency
MCU Micro Controller Unit (microprocessor)
MCU Multiport control unit
MIC, mic Microphone
MIDP Mobile Information Device Profile
MIN Mobile identification number
MIPS Million instructions per second
MMC( Multimedia card
MMS Multimedia messaging service
NTC Negative temperature coefficient, temperature sensitive resistor used as a
temperature sensor
OMA Object management architechture
OMAP Operations, maintenance, and administartion part
Opamp Operational Amplifier
PA Power amplifier
PDA Pocket Data Application
PDA Personal digital assistant
PDRAM Program/Data RAM (on chip in Tiku)
Phoenix Software tool of D(T4.x
PIM Personal Information Management
PLL Phase locked loop
PM (Phone) Permanent memory
PUP General Purpose 10 (PIO), USARTS and Pulse Width Modulators
PURX Power-up reset
PWB Printed Wiring Board
PWM Pulse width modulation
RC-filter Resistance-Capacitance filter
RF Radio Frequency
RF PopPort TM Reduced function PopPortTM interface
RFBUS Serial control Bus For RF
RSK Right Soft Key
RS-MMC( Reduced size Multi Media Card
RSSI Receiving signal strength indicator
RST Reset Switch
RTC Real Time Clock (provides date and time)
RX Radio Receiver
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SARAM Single Access RAM

SAW filter Surface Acoustic Wave filter

SDRAM Synchronous Dynamic Random Access Memory

SID Security ID

SIM Subscriber Identity Module

SMPS Switched Mode Power Supply

SNR Signal-to-noice ratio

SPR Standard Product requirements

SRAM Static random access memory

STI Serial Trace Interface

SwW Software

SWIM Subscriber/Wallet Identification Module

TCX0 Temperature controlled Oscillator

Tiku Finnish for Chip, Successor of the UPP, Official Tiku3G

X Radio Transmitter

UART Universal asynchronous receiver/transmitter

UEME Universal Energy Management chip (Enhanced version)

UEMEK See UEME

Ul User Interface

upPP Universal Phone Processor

UPP_WD2 Communicator version of DCT4 system ASIC

USB Universal Serial Bus

VBAT Battery voltage

VCHAR Charger voltage

V(Co Voltage controlled oscillator

VCTCX0 Voltage Controlled Temperature Compensated Crystal Oscillator

V(X0 Voltage Controlled Crystal Oscillator

Vp-p Peak-to-peak voltage

VSIM SIM voltage

WAP Wireless application protocol

WD Watchdog

XHTML Extensible hypertext markup language

Zocus Current sensor, (used to monitor the current flow to and from the battery)
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